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Visit the complete line of TAG instruments on display 
in Booth #61, 
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ASTM EXHIBIT, JUNE 21st—25th 
BOOK-CADILLAC HOTEL, DETROIT, MICHIGAN 


It will include all TAG ASTM instruments now used in 
oil and other process laboratories, as well as the TAG 


instruments now widely used for controlling and re- 
cording on the production front. 





Complete information on all TAG instruments can be se- 


cured through your local TAG representative, or direct. 
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If you have even one pyrometer instrument 
in your plant, you should have the new edition of 
this book. It’s chock full of important data and 
ordering information in an easy-to-use tabular 
form. Who can tell—if a thermocouple should 
fail, you may urgently need this Buyers’ Guide 
today to avoid costly shut-downs. 


Many thousands of purchasing, engineer- 
ing and maintenance men have acclaimed the old 
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Most requested book 


in its field 
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... yours for the asking 


edition a boon to their work of specifying or ordering 


any pyrometer supply. 


This new edition is even better. Send for your 
free copy right now. 
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The Brown Instrument Co. 
4482 Wayne Ave. 
Philadelphia 44, Pa. 
Sure, without obligation send me the new edition of the 


Brown Pyrometer Supplies Buyers’ Guide No. 100-2. 
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MERIAM 


@ This U-type manometer is 
designed for line operating 
pressures up to 400 pounds 
per square inch. 





The manometer body is of 
formed steel channel con- 
struction. The glass tubing 
is top grade, fully annealed. 
The two straight length 
individual tubes are con- 
nected by cross drilling the 
% lower manometer end block. 


: Known as Model A-995, this 
unit is available for wall, 
front-of-board and flush front 
panel mounting. Its readings 
are always accurate—no cams, 
gears, or levers. Of outstand- 
ing ruggedness it is, never- 
theless, highly sensitive to the 

. slightest change in pressure, 

vacuum, or differential pressure. 
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It is built according to the traditional 
Meriam standards for long, depend- 
able, satisfactory performance. Ask 
for Catalog Sheet A-995 WM. 


THE MERIAM 
INSTRUMENT CoO. 


10988 MADISON AVENUE 
CLEVELAND 2, OHIO 
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‘records of 


strains... 


Write today for detailed specifications... 


oF, ‘nies Ges 


DEVELOPMENT CO. 


@ Here's a strain measuring device that produces 
records immediately for interpretation. The 
“STRAIN ANALYZER” consists of a Model BL-310 
Strain Amplifier and the Brush Direct-Inking Oscil- 
lograph. It's completely self-contained, requiring 
only two external strain gage connections, one 
dummy gage and one active gage cemented to 
the piece being tested. 


The equipment records either static or dynamic 
strains up to 100 cps. Direction as well as magni- 
tude of the measured strains can be read from the 
record. The “STRAIN ANALYZER” is readily calli- 
brated for individual gages so that the strain can 
be read from the chart directly in microinches 
per inch. 


When used with Baldwin Southwark SR-4 Gages 
of 120 ohm resistance, the maximum sensitivity of 
the unit is 10 microinches per inch strain per chart 
division pen deflection. An attenuator switch 
changes the sensitivity in the following steps: 10, 
20, 50, 100, 200, 500, 1000 and 2000 microinches 
per inch per division. While specifically designed 
for the 120 ohm gage, the equipment can be used 
for higher resistance gages. It is also applicable 
for use with many resistance sensitive pickups 
and can be used to record pressures, temperatures, 
accelerations, forces, etc., provided the equipment is 
calibrated in the terms of the particular pickup used. 


Inking Oscillograph. 





Canadian Representatives: A.C.Wickman (Canada) Ltd., P.O. Box 9, Station N, Toronto 14, Canada 
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The new Model BL-310 
Sirain Measuring Equip- 
ment with Brush Direct 
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Factory: 3824-26-28 TERRACE 
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STREET, PHILADELPHIA, PA. 








PRODUCTION 
REQUIREMENTS For 
BOURDON TUBIN: 


by Charles T Flachb 
Chief Engineer. Precision T 


au 


The most important featur 
don Tubing is the exact dy 
from piece to pi 
to shipment. This 
special attention 
points in the manufacturing pr 
certain materials, the tubular st 
Bourdon Tubing is machined 
ately after the billet is pierce I 


necessary 
shipment 


calls for 


eliminates surface inclusions a1 


lishes concentricity. In drawing 
tions which follow, the materia 
be kept off the floor or other 


where dirt might be picked up. A 


machines must be kept clean. Fr 
lubricant is specified for every ru 

it is continuously filtered or otherw; 
cleaned. Tool wear is checked and 
pensated for at every step. 


Annealing is a vital step in | 
tion. Grain growth must be cont! 
and structure of the metal 
sound in every respect. Here at P: 
sion, each anneal of every job is con 
pletely specified by the Laborator 


| 


must 


Samples are taken before and afte: 


every step of every Bourdon job, and 
permanent file is kept. This fil 

the complete sequence of every B 

don run, along with information 

hardness, metallography, anneal: 
specifications, and other pertinent dat 
The file is consulted regularly by P: 
duction, Methods, and Engineerir 
Sections requiring exact information 1 


planning new work. A certified report 


is prepared on the finished material | 
each Bourdon order. This report is et 


tered in a confidential file, and copie: 


ry 


are available for each customer, uJ 
request. 


‘ 


Care in manufacture cannot be ove! 
emphasized. At the same time, accurat 


records are also essential. Other requir 
; ‘ 
ments are the machines to dupli 


exactly what has been done before, anc 


4 


the experience to interpret specif 
tions in terms of procedure and tooling 
While these same requirements app 
to some extent in all manufacturing 
they are especially important in B 
don production. The ideal coml 
is a well equipped mill with consid 
able experience in precision work, ha 
ing a special department devoted 
Bourdon Tubing. The Precision Tu 
Company qualifies. 











BY 


“Tn 

. try— 
mittee 
Fr. Cc, 
the Cc 
ment 
merce. 
ze 


“4 


‘elt 

B WI 

ceptic 

we tl 

may | 

few | 

subse! 

contai 

is giv 

For 

4 plants 
Fro 

| report 
of inf: 
chemi 

esting 

chemi 


Instr 
» purchas 
instrun 


Instr 
sections 
(1) J 
out rou 
instrur 
(2) J 
strumer 
(3) J 
charts 
prepare 


Head 
ble to ' 
time re 
arrange 
For org 
partme! 

1, 2B: 
mainter 
which 
organic 

pices an 

| charge 

P section 
to powe 
instrum 
 strumen 


» periodic 
4 respons! 
» strumen 


ae another 





> purchas 
pcontacts 
» another 
» another 
Which s' 
investig 
2. Int 
six secti 
I. Sh 
(@) ger 
Other in 
tre va 
shop wk 
ments; 
strumen 





‘odu 
rolled 
ist b 
Preci 
com 
atory 

after 
and a 
shows 
Bour 

n 


aling 


data 


2 Sean ats 


A British Report on German Industrial Instruments 


“Instrumentation and Control in the German Chemical Indus- 
Intelligence Objectives Subcom- 


try—A__ Report of the British 
mittee,” by C. H, Grecory, H. B, AppLeTon, A. P. Lowes and 
Reproduced (by photo-litho) by permission of 


C. WHALEN. 
Controller of His Majesty's Stationery Office and by arrange- 
ment with the Office of Technical Services, U. S. Dep't of Com- 
merce. Mapleton House, Brooklyn 4, N. Y., 1947. Paper binding, 
5%” X 71%”, 158 pages, Price $6.00. 


the 


OOKS made up of reduced-size reproductions of type- 

written pages strain human eyes. This one is no ex- 
ception. As a manufactured book it’s worth sixty cents, 
we think, rather than six dollars. As a report, all of it 
may be valuable to some Instruments subscribers and a 
few portions of it may be of interest to all Instruments 
subscribers. Therefore, the most interesting information 
contained in the report (interesting to instrument USERS) 
is given below, mostly in word-for-word quotations. 

Forty-one “targets” were visited: twenty-three chemical 
plants and eighteen instrument firms. 

From the blanks in the table it is obvious that the 
report’s value would have been greater if the same items 
of information had been obtained in all of the twenty-three 
chemical plants visited. It would have been more inter- 
esting, also, if a list of all instrument TYPES used in each 
chemical plant visited had been included, as well as the 














NUMBER of each type. The authors state that “at many 
of the targets little information was obtained because some 
of the factories were badly damaged; in others the key 
personnel were not available. In view of the limited 
period [April 12-June 12, 1946] it was not possible to spend 
much time at each target...” 

The authors state that the two I.G. plants, at Leuna 
and at Schkopau, “are probably two of the best instru- 
mented factories in Germany but unfortunately it was not 
possible to cover them.” (In the Russian zone.) 

Fifty-five drawings are included, some of them full-page 
and all others half-page. Nowhere do the authors state 
“better than what we’ve got,” but they seem to be fascinated 
by some designs. They devote five drawings to one system 
of liquid-leve] control at high pressures. This system is 
shown below (with graphic symbols and verbal legends re- 
drawn and re-worded in American). Our subscribers will 
find this system interesting—perhaps “fascinating” ! 

This English report reminds us to remind Program 
Chairmen that J. C. Peters (L&N) and E. D. Haigler 
(Foxboro) can both give really fascinating talks, with 150 
color-photo slides, on the trips they made in Germany 
for the U. S. Government. M. F.. BEHAR 


————_ ta 3 meters charts and applies correction fac- 
Total No. of Instrument tors, completes plant efficiency forms. 
employees Dep’t empl. Cost of instru- VI. Positive Meter and Orifice Plate Re- 

oT icshehtgaiatincicipatecimaeel — ments compared pair and Calibration Section, 

” and Location Products when on full production to plant cost i 

oe eee ee hee Rstexessiccale (uten on 008 pred ) . (“TARGET No, 40”) 

Spee AEE Instrument manager stated most ir t. 
12 Ruhr Chemie A.G., Obenhausen-Olten Ammonia, Fisher-Tropsch 4000 140 5% tant work of Sraltamions Sebartments ts 
Process products, etc. the general study of application of meas- 
rn Pre) a ; urement and automatic control. Instrument 

37 Hydriewerke Scholven A.G., Coal hydrogenation 200 department divided into five sections: 
Gelsenkirchen-Buer 1. Chemical Engineering. Investigation of 

— ’ em es want > general engineering problems such as dis 

24 I. G. Chemische Werke, Huels Synthetic rubber, 10,000 279 5% -10% tillations, controllability of plants, oan. 

acetylene, solvents 2. Instrument Shop. Major calibration 

SS a eT Tita and repairs. 

40 I. G. Farbenindustrie, Hoechst Pharmaceuticals 3. Glass Blowing Department. 

ie a 9 7 ah pga : 2 ne “ 4. Maintenance Section responsible for 
19 Union Rheinische Braunkohlen Coal hydrogenation 3500 150 3% -4% maintenance of all plant ie : Xs 


Kraftstoff A.G., Wesseling 


(“TARGET No. 12’) 


shop; (e)electrical shop for repair and cali- 


5. Physics Laboratory carries out physi- 
cal measurement for whole plant, 


(“TARGET No, 19’) 


Instrument Department responsible for 
purchase, installation and maintenance of 
instruments. 

(“TARGET No. 37’) 

Instrument Department divided into three 
sections ; 

(1) Factory maintenance, which carried 


» out routine maintenance and calibration of 
instruments, 


(2) Instrument Shops, where major in- 
strument repairs were made, 

(3) Records Office, where flowmeter 
charts were integrated and plant balances 


' prepared, 


(“TARGET No, 24’) 
Head of Instrument Department responsi- 
ble to Works Production Manager (at one 
time responsible to Chief Engineer but this 


/arrangement not considered satisfactory). 


For organization purposes, Instrument De- 
partment is divided into two: 
1, External Department, responsible for 


maintenance of instruments in the factory 


which is divided into six sections: gas, 
organic and buna, inorganic, ethylene, serv- 
ices and power plant with an engineer in 


@charge of each section. (For some reason, 


section merger of power plant is responsible 
to power plant engineer, and not to factory 


instrument manager.) Factory Section in- 


strument managers, who are interchanged 
periodically for experience, have a general 
responsibility, One is in charge of the in- 
strument laboratory for the whole plant; 
another is responsible for ordering and 
purchasing of riew instruments and for 
contacts with instrument manufacturers, 
another is responsible for taking all records, 
another has a small development section 
which studies general problems and another 
investigates plant flows if there is dispute. 

2. Internal Department, also divided into 
six sections: 

I. Shop—This section is subdivided into 
(a) general shop where orifice plates and 
other instrument parts are made and con- 
trol valves overhauled: (b) mechanical 
shop which repairs and recalibrates instru- 
ments; (¢) precision shop where fine in- 
strument parts are made; (d) clock repair 





bration of electrical instruments, 

II. Physical Laboratory where all physi- 
cal measurements, i.e., viscosity, density, 
expansion coefficients, etc. required for 
plant control are made at the request of 
plant chemists, Also responsible for proper 
functioning of all analysis instruments. 

III. Spectroscopic Laboratory makes an- 
alysis of gases and metals. 

IV. Drafting Room is concerned with 
changes in instrument layouts, design of 
panels for small additions, alterations in 


design of instruments for particular appli- 
cations, calculation of orifice plates, etc, 
Records 


Statistical Office plani- 


terol 


V. and 

















[The report states only that “the instru- 
ment organization at Wesseling followed 
Oppau practice’ (meaning the practice at 
. G. Farbenindustrie, Oppau) but the re- 
port does not give any information on the 
instrument department organization at 
Oppau: it deals rather with personalities. 
The reasons for this emphasis probably are 
(1) That Dr. Witte, Instrument Manager at 
Oppau and a famous expert on flow meas- 
urement, was not in good health when he 
was interviewed; (2) That Dr. Ernst, who 
is responsible for the design and develop- 


ment of instruments required by all the I, G. 
factories, was absent. } 
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The Month’s NEW INSTRUMENT 


In this department we report each month new devices for measurement, inspection, 
testing, metering and automatic control—in the form of concise technical descriptions. 


FOR FURTHER INFORMATION USE THE POSTAGE-FREE ORDER CARD ON PAGE 475 









Watthour Meter 


New “Type I-50,” announced as “the 
first completely new watthour meter in 
50 years,” represents more than ten 
radical innovations, chief of which is 
magnetic suspension, Fig. 1: two con- 


Stainless-steel ——— 
Guide Pin 


Graphite Washer 








centric magnets magnetized axially and 
with opposite polarities support disk- 
and-shaft assembly in _ equilibrium. 
Magnets are of Cunico, a new alloy of 
high coercive force. With this new sus- 
pension, torque-to weight ratio—long 
aecepted as being 3 or 4 to 1—has been 
increased to infinity. Disk-and-shaft 
assembly is kept in vertical alignment 


by graphite washers at top and bottom, 
riding against stainless-steel guide 
pins: no lubrication ever required and, 
since usual side thrust is minimized by 
new damping arrangement (described 
below), local pressures between wash- 
ers and guide pins never exceed 100 
Ibs./in.?, which is 1/2000 of value of 
local pressures (200,000 Ibs./in.?) in 
conventional-design jeweled bearings 
that support moving elements. New 
damping arrangement is radical de- 
parture from conventional meter de- 
sign where electromagnet is mounted 
in back of frame and disk shaft and 
damping magnet at front of meter: in- 
stead, damping-magnet poles are locat- 
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ed so close to re-designed electromag- 
net that they create practically no net 
side thrust. Electromagnet itself is com- 
pletely new: die-cast into frame which 
provides alignment and support for all 
operating parts, register and moving 
element as well as electromagnet. For 
the first time, current coil is molded 
directly to core (butyl rubber provid- 
ing turn, coil and ground insulation). 
Layer-wound potential coil is molded 
to core (molding material a polyethy- 
lene plastic of high dielectric strength 
and low moisture absorption). In sock- 
et-connected meter, unit molded base 
replaces conventional built-up assem- 
bly, provides codrdinated insulation. In 
bottom-connected meter, all exposed 
parts of base are aluminum. Controlled 
air gap between current-coil leads and 
ground pins has breakdown level of be- 









1-50-S 

































tween 4000 and 5000 volts; this 

gap directs overvoltage away n 
electromagnet to ground; breakdoy 
level of gap is lower than that . 

rent or potential coil, result is added 
protection to meter from surges. (aj. 
bration and factory adjustment rep- 
resent innovations, made possible }, 
new designs of all meter components. 
contribute to assurance of calibratij 

stability in service. Register is furnish. 
ed as either pointer type (Fig. 2) 0 
cyclometer type (Fig. 3), latter wit 
number cylinders on vertical shafts t 
minimize friction and with a nev 

ture employing storage and releas 
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Average Accuracy Curves of the Single-phase 
Type [-50 rated 15 amps., 240volts, 60eps.,3-wire 
PF IO o<--e-= PF 0.5 lagging 
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Fig. 4 







energy to give positive reading action. 
New design features and new materials 
combine to assure accuracy (Fig. 4). 
Development of this meter began befor 
World War II; maker’s scientists, en- 
gineers and technicians have worked 
353 man-years on it; life tests on 194 
meters with magnetic suspension were 
started in 1941 and helped determine 
final choices of materials and final de- 
signs now announced.—Meter and In- 
strument Div., General Electric Co., 4! 
Federal St., West Lynn, Mass. 


Please mention number 501 when filling out ca 

































Liquid-filled System for 
Temperature Instruments 


New organic-liquid-actuated therma! 
system is particularly adaptable to ap- 
plications where: (1) a small bulb i 
required; (2) short range intervals are 
desirable; (3) manufacturing process 
is sensitive to mercury; (4) sub-zero 
temperatures are encountered. New 
system utilizes a single-bore capillar) 
and a single Bourdon spring with a 
“U”-shaped bimetallic compensator 0 
spring for case temperature changes. 
Uniform charts are used and new sys 
tem is available with the usual fittings, 
armors, etc., as supplied on other ther- 
mal systems.—Taylor Instrument Com- 
panies, Rochester, N. Y. 


Please mention number 502 when filling out ca 
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Fast-response Resistance- 
thermometer Bulbs 


New resistance-thermometer bulbs 
are announced, in which resistance ele- 
ments are metallic wires of exceptional 
stability. All wires, except platinum, 
are solidly embedded in glass or fused 
quartz, Air spaces are completely eli- 
minated, Construction provides a solid 
path for heat conduction and a short 
response time. Where maximum speed 
of response is required, quartz units 
are recommended as heat conductivity 
of quartz approaches that of steel. All 
bulbs are suitable for use with two- or 
three-wire bridges. Maker will provide 
flexible low-resistance leads for connec- 
tion to bridge; also suitable thermom- 
eter wells. For high speed of response, 
bulbs with a heavy coating of metal 
provided with a pipe thread at one 
end—a design completely eliminating 
air spaces. Announcement lists various 
Pyrex and quartz bulbs, with wires of 
platinum, exceptionally-pure nickel, 
ete., for various ranges (up to 1800°F. 
continuously and to 2200°F. intermit- 
tently—Paul G. Weiller, 95 Broad St., 
New York 4, N. Y. 


Please mention number 503 when filling out card 





Recording Thermometer 


New “8MR” 8” Recording Thermom- 
eter is newest addition to maker’s line 
of 10” and 12” recorders, can be sup- 





2. BMRP - Portable 


plied for wall mounting, flush mounting 
and portable use (illustrated) for re- 
cording of temperature, pressure or 
time - of - operation. All - stainless-steel 
movement provides long life and accu- 
racy. Supplied in all standard ranges, 
with one- or two-pen systems, and in 
all standard chart revolutions, both 
electric or hand wound.—Dept. EP-7, 
Weksler Thermometer Corp., 52 W. 
Houston St., New York 2, N. Y. 


Please mention number 504 When filling out card 





Temperature Transmitter 


New “Type 4911 Temperature Trans- 
ducer” is designed for telemetering ap- 
plications where space is limited. A 
temperature - sensitive bimetallic ele- 
ment inside small tube (see illustra- 
tion) rotates a “Microtorque” voltage 
divider, so that temperature variations 
cause output-voltage changes suitable 
for recording with oscillographs, gal- 
vanometer-recorders and telemetering 
systems. In a typical aviation applica- 
tion, new device supplies ambient tem- 
perature at altitude of an aircraft to a 
telemetering transmitter for reception 
and recording on ground. Standard re- 











sistance 5000 ohms, but resistances are 
available from 100 to 20,000 ohms. De- 
signed for a temperature range from 
— 65°C. to +150°C., it has linearity of 
1%, accuracy of 1%, sensitivity of 1°C. 
or less, standard response time of 2 
seconds.—G. M. Giannini & Co., Ine., 
285 W. Colorado St., Pasadena 1, Calif. 
Please mention number 505 When filling out card 


Roll-surface Temperature- 
measuring System 


New “Measuring Head” 
element assembly) is announced for 
accurate measurement of roll surface 
temperatures of calenders, dryers, and 
similar roll-type machines; and indus- 
trial instruments for recording and 
automatically controlling such temper- 
atures are available. In operating 
ranges between 40°F. and +350°F., 
and at all ordinary operating speeds, 
continuous temperature measurement 
is assured within 2° and even higher 
accuracy is possible in individual in- 
stallations, depending upon conditions. 
New measuring head is a small box-like 
unit, faced with low-friction material 
and containing a tiny but durable re- 
sistance element contacting a T-shaped 
spring of thin stainless steel, chromium 
plated. Pressure against machine roll 
is constant and sure, but so light that 
no marking of equipment or goods is 
produced. Measuring head is connected 
by 3-wire cable of any length with 
“Dynalog” temperature recorder, with 
which a “Model 40” controller, of any 
control-action type desired, may be 
combined.—The Foxboro Co., Foxboro, 
Mass. 


Please mention number 596 when filling 


(primary- 


out card 





Low-temperature Platinum 
Resistance Thermometer Bulb 


’ 


New “thimble-size” platinum resist- 
ance thermometer bulb is for such work 
as calorimetric measurements at ex- 
tremely low temperatures—in the region 
of 10°K. and higher. Based on a design 
by Dr. H. J. Hoge of NBS, it is oniy 
about one-eighth the size of maker’s 
standard high-precision platinum ther- 
mometer although it uses the same 
temperature-sensitive element. It has 
a platinum protecting tube about 
48 mm. long and 5.6 mm. outside 
diameter, and can be readily mounted 
entirely inside a calorimeter by casting 
in low-melting alloy. It is helium-filied, 





and therefore usable down to approx. 
5°K. Four-wire current and potential 
leads are brought out through a glass 
seal. Nominal resistance at 0°C. is 25.5 
ohms. New device can also be employed 
as a primary standard for resistance 
thermometry between —190 and 500°C. 
and can be supplied with or without 
NBS certificate for that range. When 
used with Type G-2 Mueller Bridge, 
accuracy is +0.01°C. in the calibrated 
range.—Leeds & Northrup Co., 4934 
Stenton Avenue, Philadelphia 44, Pa. 
Please ment 507 when f 1 


on number 


Low-temperature Radiation 
Pyrometer 

New low-temperature radiation pyr- 
ometer makes possible accurate control 
of low-temperature processing. Equip- 
ments consists of: (1) A low-range 
‘Radiamatic” head designed for opti 
mum sensitivity in the region of longer 
wave-lengths encountered in tempera- 
ture under 1000°F. Two essential parts 


Fig. 








Bp 









are shown in actual size in Fig. 1: con- 
cave first-surface mirror and thermo- 
pile. Measuring junctions of thermopile 
are at center. (2) A control box to 
control temperature of reference junc- 
tions at periphery of “Radiamatic” head, 
plus thermopile reference junctions, at 
120°F. It maintains reference-junction 
temperature constant to a fraction of 
a degree. (3) Maker’s “Electronik” cir- 
cular- or strip-chart recorder with 
control features if desired—with a spe- 
cial measuring circuit for use with low- 
range “Radiamatic” head. New system 
will respond to temperature changes 
of one or two degrees F. within the 
span of ambient temperature to 212°F. 


Fig.2 





It is offered as an uncalibrated unit 
only, since any calibration would de 
pend upon its use under blackbody con- 
ditions or on a target of known emit- 
tance. On most applications, ability to 
control a process and maintain product 
quality is of much greater importance 
than knowledge of true temperature. 
Sighting tubes or other sight-limiting 
devices will be tailored to an applica- 
tion. Conditions favorable to successful 
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operation are: (1) Work temperatures 
between ambient and 1000°F., prefer- 
ably the lower temperatures. (2) A 
relatively high emittance—in any 
event it should remain constant within 
a small percentage of its nominal 
value. (3) Ample sighting area—full 
target area is a 3%” diameter circle 
at 12” from the lens; other target 
areas in accordance with same ratio. 
(4) Ambient temperature surrounding 
“Radiamatic” head always below 
120°F. and not subject to rapid fluc- 
tuations.—Brown Instrument Co., 4482 
Wayne Ave., Philadelphia 44, Pa. 
lease mention number 508 when filling out card 


PVT-laws System for Measuring 
Gas Temperatures to 5000° F. 


New “Unit 263 Laboratory Gas Tem- 
perature Indicator” utilizes continuous- 
sampling method but differs radically 
from nineteenth-century aspiration py- 
rometers in that cooling is accomplished 
with compensation for all important 
sources of error including error-sources 
neglected in every older system. Fig. 1 
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vererrr rye 
COOLING FINS TO REDUCE TEMPERATURE 
OF HOT GASES TO MEASURABLE VALUE ( Ty) 


AMOUNT OF COOLING DOES NOT AFFECT 
CALIBRATION 





Fig. 1 


BLEED OF HOT GASES TO | 


ATMOSPHERE ( APPROX! 


MATELY 25 POUNDS 


PER HOUR) 


is a schematic diagram of “Fairchild 
Pneumatic Gas Temperature System” 
on which new equipment is based. Actual 
design and construction make trouble- 
some variables cancel out (for complete 
mathematical presentation see paper by 
D. W. Moore, 1947 meeting of Institute 
of Aeronautical Sciences). Fig. 2 shows 


DETAILS OF ¥VITALLIUM 
PROBE AMO ORIFICE 














one type of probe. Probes of suitable 
metals are furnished for temperatures 
to 2300°F. and water-cooled probes with 
iridium orifices are furnished for tem- 
peratures to 5000°F. Probe diameter, 
length and shape are tailored to cus- 
tomer specifications. Equipment is sim- 
ple in operation and ruggedly con- 
structed for laboratory use. Insertion of 
a probe into gas stream and operation 
of a single control valve on instrument 
case is all that is required to obtain gas 
temperature measurements. Accuracies 
of 1% are guaranteed up to 2000°F. In 
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2000-5000°F. range, reproducibility of 
+2% is guaranteed. “Unit 263 Indica- 
tor” is especially suited for use with gas 
turbines, turbo jets, ram jets, rockets 
and general industrial laboratory use; 
also for determining applicability of 
new system as a temperature-responsive 
control or temperature-limiting device 
for incorporation in various types of 
equipment. Instruments are available 
two months from receipt of order.—En- 
gine Control Div., Fairchild Camera and 
Instrument Corp., 88-06 Van Wyck 
Blvd., Jamaica t, N. Y. 


Please mention number 509 when filling out card 





Thermistors 


New line of thermistors (electrical 
semi-conductors that respond to tem- 
perature variations as small] as 
0.001°C.) is announced. Made from 
mixtures of semi - conducting metallic 
oxides and possessing a high negative 
temperature coefficient, they are avail- 
able in the form of rods, disks, and 
beads. They are said to be especially 
adaptable as sensitive elements in flow- 
meters, time delay relays, switching 
devices, etc. Since they are pure elec- 
trical resistances, they can be used 
with either a-c. or d-c. They may be 
actuated either by ambient tempera- 
tures or by internal heating. Systems 
employing G-E Thermistors permit 
temperature variations to be transmit- 
ted automatically to distant locations, 
as in meteorological work to enable one 
operator to study several different tem- 
peratures at once, Their negative coef- 
ficient of resistance may be used to off- 
set positive coefficient of conventional 


electrical conductors (“copper « 
in instruments, meters, etc., to 
errors caused by ambient temp: 
variations. Makers recommend 
use as precision elements in 

engines, chemical and food pr 
equipment, air conditioning s 
and domestic appliances. — Met 
Div., Chemical Eng’g Dep't, ( 
Electric Co., Pittsfield, Mass. 


Please mention number 510 when filling 





Print-wheel for Multip! 
Recording 

New improved skip- 
numeral print wheel, CHART SPEED 
when used with mak- 90 INCHES 
ers’ strip-chart “Elec- 5 
tronik”’ recorders, per- PER HOUR 
mits symmetrical and 
well-defined multiple 


ing of records and 
superpesition of nu- 
merals of any one 
record. It utilizes 
same basic system of 
plus and numerical 
identification; also 
staggers numeral lo- 
cations for different 
records, permitting 
use of slower chart 4 
speeds and _ thereby 
effecting a substan- 
tial chart economy.— 
Brown Instrument 
Co., 4482 Wayne 
Ave., Philadelphia 44, 
Pa. 


Please mention number 51] When filling out 


8 RECORD 


measurement records. 
It overcomes a cross- 


4 RECORD 


2 
3 
4 





Recording Hygrometer 


New Recording Hygrometer is claim- 
ed to be more accurate and rapid in 
response than previous instruments of 
this type: is accurate within +3% in 


the range of 15% to 100%. It incor- 
porates a sensitive hygroscopic dia- 
phragm connected with a counterbal- 
anced pen which records the changes 
on a drum chart. It operates for 30 
hours without rewinding.—Fisher Sci- 
entific Co., 717 Forbes St., Pittsburgh 
19, Pa. 


Please mention number 5 42 when filling out card 





Pressure Switch 


New pressure switch can be made to 
operate throughout its range of 100- 
5000 Ibs./in.2;has been designed to all 
applicable AN specifications; has been 
granted Yellow Dot approval. Compen- 
sated for temperature changes, it main- 
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ains a constant setting from —65° to 
65° (complete data on winterization 
ests available). Unit operates on oil, 
uel, freon, gas or air; is made of dura! 
ar stock; measures 454”  3-3/16” > 
®%”": weighs 10 oz.—Saval Co., 1915 
t. 51st St., Los Angeles 11, Calif. 


Please mention number § 43 when filling out card 





Pressure-reducing Valve 
New “Type E-41 Automatic Valve” 
s an all-bronze pressure reducing and 
egulating valve for domestic and in- 





ustrial uses. It is available for imme- 
diate delivery in pipe sizes of 144”, 
1%”, and 2”, for pressures up to 250 
lbs. Among features: (1) Nickel- 
hrome-bronze Screwed-in Seat; (2) 
stick resisting Hycar seat washer; (3) 
‘oke type construction; (4) Neoprene 
seats—Cash Acme, 666 E. Wabash 
Ave., Decatur 60, Ill. 

Please mention number 514 when filling out card 





Rough Vacuum Switch 


New “SMCI” 
switch operates at 
selected points from 
26” to 5” Hg. gage, 
uses positive direct 
actuation by a bel- 
lows and internal 
construction permits 
pressures in system 
up to 50 Ibs./in.?. 
Switch, exhaust 
chamber and exhaust 
tube are constructed 
with most rugged 
components and 
standard fittings. 
Entire switchgear is 
encased in a sealed 
steel tubing envelope 
all moisture and outside plant or lab- 
oratory dirt is kept away from exter- 
nally-actuated valving assembly.— 
Skaneateles Mfg. Co., Inc., 122 Dick- 
erson St., Syracuse 2, N. Y. 


Please mention number 515 When filling out card 


Absolute-pressure and Vacuum 
Controllers 


New “Nullmatic Pressure Regula- 
tors” for sub-atmospheric applications, 
include models with barometric com- 
pensation for regulating at absolute 
values; are designed to hold set values 
constant regardless of changes in flow 
as well as variations in the supply 
pressure. They use pneumatic null bal- 
ance system in which main valve is 
operated by a pilot nozzle which oper- 
ates with a constant differential-pres- 
sure that holds nozzle seat at essen- 
tially the same position for each set 
value. Two models have an automatic 
bleed which makes them suitable for 
use on dead-end service as well as on 








flow and reverse-flow service. Model 
alt 

RE MOVABLE PILOT 

oe Me pag BS NOZZLE 
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CENTER LAYER 
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BLEED 
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illustrated, suitable for regulating ab- 
solute pressures, has an _ evacuated 
chamber; other model is not compen- 
sated for barometric pressures. Regu- 
lated pressure range of these instru- 
ments is 1 to 20 lbs./in.2abs. when used 
on dead-end service, or approx. 0 to 20 
lbs. when used on continuous flow serv- 
ice of 0.02 scfm. or more. Two other 
models are furnished for use on con- 
tinuous flow applications only; do not 
have automatic bleed; are suitable for 
flows of 0.02 scfm. or more. These 
regulators—an absolute pressure model 
and a vacuum pressure model, have 
standard regulated pressure ranges of 
approximately 0 to 20  I|bs./in.“abs. 
Maximum capacity of all models, with 
atmospheric supply and critical pres- 
sure drop, is approx. 1 sefm.—Moore 
Products Co., H & Lycoming Sts., Phila- 
delphia 24, Pa. 
Please mention number 516 when filling out card 


Packless Vacuum Valve 
Kovar-Pyrex Seal 


(1) New Pack- 
less Vacuum Valve 
has been introduc- 
ed for controlling 
introduction of 
gases from a cylin- 
der into a _ glass 
system, It incorpo- 
rates bronze _bel- 
lows and a ball- 
type closure which 
permits close, airtight control 
and is said to be superior be- 
cause it contains no packing 
that would contaminate the gas 
sample, — Fisher Scientific Co., 
717 Forbes St., Pittsburgh 19, 
Pa. 

(2) For use in connecting 
new vacuum valve (see above) 
to a glass system, maker an- 












nounces also a Kovar-Pyrex Seal, one 
end of which can be soldered to the 
valve and the other of glass connected 
to any glass system.—Fisher Scientific 
Co., 717 Forbes St., Pittsburgh 19, Pa. 


Please mention number 517 When filling ou urd 


Mass Spectrometer Leak Detector 


New “Veeco 
Leak Detector’ 
(mfd. under li- 
cense of Univer- 
sity of Minneso- 
ta) is designed 
for leak testing 
wherever a vac- 
uum,fixed 
pressure or 
cial atmosphere 
must be main- 
tained. It is u 
t ransportable 
mass spectrome- 
ter, adjusted to 
analyze a gas for 
the presence of 
helium. Mass. 
spectrometer tube 
is maintained at 
a high vacuum by 
a small vacuum pumping system which 
is an integral part of detector. Both 
vacuum testing and pressure testing 
may be conducted with new detector. 
In vacuum method, equipment under 
test is continuously evacuated. A con- 
tinuous sample of gas in pumping line 
is passed to detector; a small stream 
of helium is played over points of sus- 
pected leakage, so that, if a leak does 
exist, helium enters and is present in 
pumping line and in detector. Gas sam- 
ple is ionized in mass-spectrometer tube 
and the positive ions so formed are 


spe 





ma Ss 
PSCTROMSTER 
TUBS 


sorted so that only helium ions will 
strike a collecting target. An ion cur- 
rent will then flow from target to am- 
plifier; amplified current deflects a mil- 
liameter, indicating a leak. In absence 
of leakage, no deflection occurs. For 
pressure testing, helium is introduced 
within test object under a _ pressure 
greater than atmospheric. Helium will 
then issue from any existing leaks. A 
suction line connected to detector is 
passed over suspect points. Any out- 
flowing helium is drawn in and passes 
to detector, causing a deflection. New 
detector responds to less than 1 
part in 200.000 of helium in air. In 
terms of leakage, it can flow (from at- 
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mosphere into vacuum) of 0.00001 std. 
ec/hr. High sensitivity makes possible 
detection of small leaks in presence of 
many large ones. Leakage can be meas- 
ured quantitatively. Among other fea- 
tures: all operating controls, including 
valves, on front panel; mechanical sec- 
tion designed for rapid, easy assembly; 
all - meta! construction — no glass to 
break; fan-cooled diffusion pump—no 
water required; metal pressure gages, 
uninjured by exposure to atmospheric 
pressure; simple operation by. non- 
technical personnel; 115-volt 60-cycle 
a-c. operation—no storage batteries.— 
Vacuum Electronic Engineering Co., 
316 37th Street, Brooklyn 32, N. Y. 

Please mention number 518 When filling out card 

Vacuum Valve 

New “SMCI VV-1 Valve” is designed 
to keep all valve-seating parts enclosed. 
no mechanical movement of 


There is 


components to atmosphere. Valve uses 
a simple direct-sealing principle, is non- 
trapping, has a high area valving seat. 
Internal design affords full opening, 
low restriction with a “‘slam-shut” hy- 
drauliec action. Hydraulic internal com- 
ponents are resistant to most acids and 
vapors. There are no metal surfaces to 
scratch or pit. Design affords simple, 
easy servicing and installation opera- 
tions, Standard size 1”; larger sizes de- 
signed on customer  specifications.— 
signed on customer speciBestions— 
son St., Syracuse 2, N. Y 

Please mention number 519 when filling out card 


Recording Micrometer 


New “Model 500 Recording Gage” 
measures small parts and simulta- 
neously records, on a tape chart, devia- 
tion of pieces from specified dimension. 
Its special usefulness, therefore, is 
quality control. A standard micrometer 
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Indicating Trend Toward Oversize 


head driven by a constant-torque device 
is linked to recording pen (ratio 150:1, 
hence 0.15” for each 0.001” deviation). 
Force to drive instrument mechanism 
is applied by lever which may be hand- 
or foot-operated. Operator needs no 
special training. Range 0 to 1.000’; 
chart range +0.003” to —0.003”; chart 
length 960” corresponding to 35,000 
measurements. Dimensions 10144” 5” 
x 6”; weight 7 lbs.—Federal Products 
Corp., 1144 Eddy St., Providence 1, 
Please mention number 520 When filling out card 


Vernier Caliper 


New “Rustless Chrome Vernier Cal- 
iper” (made in Switzerland) enables 
instrument mechanic to measure up to 
6” in 0.0001” and 1/64” for outside, 
inside and depth dimensicns; is pro- 
vided with knife edges for measuring 
thread root diameter and with points 
for accurate dividing. Sliding action 
is extremely smooth when vernier is 
moved along scale. Blade and jaws are 
hardened throughout. Blade of an or- 
dinary vernier caliper soon develops 
wear, but new caliper’s slide is rustless 
chrome of such hardness, in comparison 
with bar, that wear between the two 
members is virtually negligible. Mate- 
rial is thoroughly normalized to elimi- 
nate possibility of change in size over 
the course of time. Jaws have an op- 
tically lapped finish and surfaces are 
accurate to eight millionths of an inch. 
In addition to English model, there is 


available a model graduate 
English and Metric systems 
nier reading to 0.001” and 1 
George Scherr Co., 200 Lafa 
New York 12, N. Y. 
Please mention number 52] when f 
Inside-work Microme 
New “Model L” Longitudi: 


Micrometer is designed princ 
inside work—to take both ir 
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Saal 
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outside measurements of gro 
fianges on inside of bores. It 
ciently small to reach into a 
small as %”. Dimensions ca) 
while instrument is held in plac 
ternal measurements between | 
“A” and internal measurements 
tween points “B.” Measuring S 4 
hardened and ground on a radius 
wearing surfaces are hardened 
ground, and are readily ad 
should it ever become necessary 
less steel is used in bright parts. S), 
cial sizes available—Richards Ma, 
Tool Co., 124 S. Isabel St., Glendal 
Calif. 

Please mention number 522 when fi 
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Contour Projector 


New contour projector, origina 
designed for use in maker’s own ma 
facturing operations, is said to « 
body “a number of optical princ 
never before incorporated in an inst 
ment of this type.” Four primary 
sign objectives embodied in new inst 
ment are: (1) adequate staging spac 
between part and first lens, eve 
highest magnifications; (2) freed 
from distortion at all points on vi 
ing sereen; (3) uniform, brilliant 
mination, permitting use of instrument 
in fully lighted rooms without ho 
or curtains; (4) ease of operatior 
eliminating need to refocus or mak 
other adjustments when magnificat 
is changed. Optical unit prov 
screen brightness approx. ten times 
greater than that of conventional co 
parators. (To reduce operator eye f 
tigue when instrument is in constant 
use, a rheostat is provided to diminis 
light intensity at will.) For measuring 
surface features or cavities, etc., wher 
profile is obstructed, two  powerfu 
auxiliary surface illuminators b: 
heat-absorbing windows provide 
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Western Electric announces a new line 
of Germanium Crystals! There are five 
types — all exceptionally compact and 
_ all identical in mechanical 
and all supplied with 


sturdy .. 
dimensions .. . 
pigtails for soldering into circuits. Elec- 
trical characteristics have been stand- 
ardized to meet the requirements of 








currently known applications. 
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May be used as power rectifiers 
at peak inverse voltages up to 
115, and peak forward currents 
up to 125 ma. By connecting 
matched units in series or par- 
allel, these values may be in- 
creased. 
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Used to good advantage as sec- 
ond detectors at frequencies to 
over 60 mc. They have much 
lower impedance than vacuum 
tube diodes, and are particu- 
larly effective in low-imped- 
ance circuits. The 1N47 is 
tested for operation at 100 mc. 
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WITHOUT SLICER 


SLICERS, LIMITERS AND CLIPPERS 


In the slicer circuit, biased 
units conduct current through 
R when critical voltages E, and 
E. are reached, preventing 
overswing. In limiters and 
clippers only one branch need 








be used, with addition of low- 





impedance d-c return path 
across output terminals or 
through signal generator. 
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Unit damps out the oscillation 
after one-half cycle, producing 
a single pulse shaped similarly 
\ to half of a sine wave. This 
‘ ax pulse may be clipped, pro- 
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WITHOUT RECTIFIER 


vided clipper is isolated from 
pulse-producing tuned circuit 
to prevent damping out de- 
sired half cycle. 
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D-C RESTORERS 


AY 





Ec_2s 





Cour WITHOUT D-C RESTORER 








DISTRIBUTORS: IN THE U. s. A.—Graybar Electric 
Company. IN CANADA AND NEWFOUNDLAND — 
Northern Electric Company, Ltd. 


Circuit shows d-c restorer ap- 
plied to a network widely used 
for coupling successive ampli- 
fier stages. The germanium 
crystal prevents output volt- 
age from swinging below E;; 
thus negative peak of wave is 
established at Ec. 

out WITH D-C RESTORER 


For complete specifications and application data 
sheets on Western Electric Germanium Crys- 
tals, call your local Graybar Broadcast Repre- 


sentative, or write Graybar Electric Company, 
420 Lexington Avenue, New York 17, N. Y. 
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bright image in natural colo: 
instead of a shadow image. RB: 


face image and a profile ima; 
projected at the same time. A 
and mirrors have been ultra-] 
ed by Kodak Lumenizing Proc 
duce light loss and increase 
Cabinet is dust-tight, and a f 
cooling system exhausts he 
from work area and operat 
man Kodak Co., Rochester 4, } 


PORTABLE OSCILLOGRAPH ——— 


Combination Surface-fin; 
Comparator and Microsc 
New “Comparoscope” is a dua 

scope equipped with a master st 
a base with an adjustable stag: 
be used as a shop microscope (3 
its outstanding feature is that 
cal portion can be lifted from 


A portable oscillograph for laboratory 
or field use; this instrument incorporates 
high standards of accuracy with rugged 


Jependability 





Pe OOF 
Approx. 5R™s. 


Available with banks of from four to twenty-five hermetrically sealed, pencil- 


type Century galvanometers in a wide selection of frequencies and. sensitivities, and used on the job to evaluate surtact 
this instrument faithfully reproduces on positive recording film bearing simultan finishes. Optical portion has a O- 
cele auttciegened taluk tne point-light” source (a_ transform 
comes with outfit) and other essential: 

r widths from 35 mm nches and a wide range of synchronous motor of a divided-field reflectoscope automat 

ning fork components are available for operation from 110 volts in the ically focused on both “master spec 

el elelechivla ME mm iels 2-24 volts « ruck or aircraft operation. Completely portable men” and workpiece. Shop —. 
i liete eathintnn' ssuleneth abtelonkis 0 wmiliid without special training can determin 
: surface-roughness values to approx. on 

» application of this instrument to your needs millionth of an inch rms.—The Comp 

our ennineern Instrument Co., 16179 Hamilton Avi 

Detroit 3, Mich. 


Please mention number 524 when filling 
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——— Tracer for Blind Holes 


New “Type GA” tracer (new acct 


CENTURY GEOPHYSICAL CORP. periees wyaghene! senegrements 0 


roughness measurements 
bottoms of blind holes and on recesse 
TULSA, OKLAHOMA flats and shoulders. It will measur 
holes as small as 1” diameter, and Ca! 
F | TON opps , 
i398 ar Ni i Mens Raliael be used at any depth to 5%”. Diamo! 
Lag ty / r . tracing point projects from bott 
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tracer at edge, and is self-adjusting to 
surface being measured. It can be used 
with any “Profilometer” and is me- 
chanically operated by means of a 
“Type A Piloting Fixture.” Tracer 

int has a vertical adjustment of 0” 
to 5%” above base plate of “Piloting 
Fixture,” and a 1/16” and 1%” range 
of trace is provided.—Physicists Re- 
search Co., 321 South Main St., Ann 


Arbor, Michigan. 
Please mention number §25 when filling out card 


Pneumatic Motion Transmitter 


New “Microtrans” converts transla- 
tional motions over a range of 0 to 
0.250” into pneumatic pressures of 5 
to 30 Ibs./in.2 which can be indicated or 
recorded on remote instruments. Test 





application (recording expansion of tur- 
bine rotors relative to turbine casing) 
has been entirely successful. Output is 
linear; accuracy is better than 2%; 
stability is close to perfection; absence 
of ambient-temperature error and of 
vibration error suggests numerous ap- 
plications where electric-gaging systems 
could not be used. Basic principle is 
force-balance and master measuring ele- 
ment is a selected “Iso-Elastic” spring. 
New transmitter is in effect a pneumatic 
micrometer with a measuring range of 
a quarter-inch instead of the usual 
few-thousandths indicating range of a 
production inspector’s air-gaging in- 
strument.—Hagan Corp., Hagan Bldg., 
Pittsburgh 30, Pa. 


Please mention number 526 When filling out card 





Electrical Motion Transmitter 
and Receiver 


New “Type 156 Electric Microm- 
eter” can perform usual gaging oper- 
ations and is suitable for remote in- 
dication of small movements. It is bat- 
tery-operated and consists of a trans- 
mitter, control unit and connecting 
cable. Transmitter is a sealed unit hav- 
ing a projecting plunger which will 
accept motions of +0.010” from center 

















































Air Express can bring you supplies and equipment from 
any U.S. point—overnight. And that’s better than old- 
style magic! Air Express is the fastest way you can find 
to ship or receive. No delays, because shipments go on 
every flight of the Scheduled Airlines. 

What’s more you get special door-to-door service at no 
extra cost. With low Air Express rates, you can use this 
fastest service as a regular procedure. Let Air Express 
keep your business running fast—and smoothly. 


Specity Air Express-Worlds fastest Shipping Service 


e Low rates—special pick-up and delivery in principal U.S. towns and 
cities at no extra cost. 

e Moves on all flights of all Scheduled Airlines. 

e Air-rail between 22,000 off-airline offices. 

True case history: Rubber equipment users regularly get replacement 

parts by Air Express so machines won’t stand idle. Recent shipment: 

102-lb. carton picked up 5 p.m. the 18th in Noblesville, Ind. Air-rail 

to Dallas, delivered 9 a.m. following day. 799 miles, total cost only 

$26.78. Any distance inexpensive, too. Phone local Air Express 

Division, Railway Express Agency, for fast shipping action. 












Rates include pick-up and delivery door 
to door in all principal towns and cities 


AIR EXPRESS, A SERVICE OF RAILWAY EXPRESS AGENCY AND THE 


SCHEDULED AIRLINES oF THE U.S. 
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Tn Wor who wmloy 
ELECTRICAL MEASUREMENTS 


In Laboratory, Plant or Field 


P¥LLETIN MO. arg 


NEW INSTRUMENTS + NEW TECHNICAL DATA 


BULLETIN 100-“Resistance Standards and Resistance Bridges”’ 


Included are complete descriptions of Rubicon Standard Resistors 
(Bureau of Standards and Reichsanstalt Types), Standard Shunts, 
Decade Resistance Boxes, Unmounted Decade Resistors, Wheat- 
stone Bridges (laboratory and portable), Mueller Resistance 
Thermometer Bridge, Kelvin Bridges (laboratory and portable), 
and Limit Bridges (for production testing). 


BULLETIN 270 = “‘Potentiometers”’ 


Concise, factual information on Rubicon Type B High Precision 
Potentiometer, Type C -Microvolt Potentiometers (single and 
double), Type D Microvolt Potentiometers, Portable Precision 
Potentiometers, Type S Students’ Potentiometer, Temperature- 
Calibrated Potentiometers, Brooks Model 7 Deflection Potenti- 
ometer, and accessories including volt boxes, standard cells, 
keys and batteries. 


RUBICON COMPANY 


Electrical Instrument Makers 
3755 Ridge Avenue Philadelphia 32, Pa. 


For your convenience, fill out and send this coupon today! 


RUBICON COMPANY 
2755 Ridge Avenue * Philadelphia 32, Pa. 


Please send Bulletin 100 [1] Bulletin 270 
Name 
Organization 


Address 
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or 0.020” total in one directior 


trol unit has a special zero-cent 


dicating instrument which can bh 
to 0.00025” on a 4” scale. Equ 


| is said to be suitable for long lif 
| out maintenance. There are no tu 


amplifiers. Controls are minimized 
one adjustment on transmitter, 
two on control unit. Instrument 

be purchased by some users fo. 
metering; by others for gaging 
measuring in conjunction with 
able adjustable fixtures (not furr 

by maker since every: shop has stands 
etc., for its purposes). Plunger contact 
pressures of 342 oz. to 10 oz. are ava 
able by means of a thumb-screw ad 
justment. A standard hardened ste¢ 
tip is furnshed; user may substitute ; 
jeweled or any other desired 
Transmitter size: 1%” X 2 1/16 
144” high; weight: 8 oz.; materials 
noneorrosive; mounting: 4 h 
tapped 6/32”. Control Unit size: 5 
6” X 7” high; weight: 3 lbs.—Steve 
Arnold Inc., 22 Elkins St., South Bo 
ton 27, Mass. 


Please mention number §37 when fillin 


Long-scale Electrical Instruments 
New “Type AB-15” (a-c.) and “Typ 

DB-15” (d-c.) long-secale switchboa 

instruments employ bearings wit 


| spring-mounted jewels are designed ft 


general switchboard use by electric ut 
ities and large industries; have 250 
scales 7.1” long, with numbered maj 
divisions accented. All legends, such a 
“A-c, Amperes,” etc 
are located bel 
center of scale: ni 
er partly covered | 
pointer. New 
ing construct 
permits hard 
without harm 
pivots. If, owing to 
* shock, pressure 
pivot on jewel is a] 
preciably highe 
than normal, jewe 
~ merely recedes int 
screw. Before } 
hits bottom, shou 
der on end of shaft 
strikes top of jews 
screw and takes the 





| shock, thus protecting the jewel 
| pivot. Instruments can be easily 


assembled for inspection or repai 
Moving elements can be withdraw! 
from mechanism without disturbing 
control springs or jeweling. Thus, as- 
semblies can be removed and replaced 
without noticeable change in scale 

tribution, often obviating need fo: 
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calibration and repair. Mounting di- 
mensions and general case size have 
not been changed. “Types AB-15” and 
“DB-15” are mechanically interchange- 
able with older “Types AB-13” and 
“T)B-13.” Designed to meet requirements 
of Navy specifications, new long-scale 
line retains many features of maker’s 
switchboard instruments: 1% of full- 
scale accuracy, anti-parallax scale, non- 
glare glass, thorough shielding from 
stray fields, external zero adjusters 
(when required), high overload char- 
acteristics, and good performance under 
varying ambient temperature.—Meter 
& Instrument Div., General Electric 
Co., 40 Federal St., West Lynn 3, Mass. 


Please mention number 528 when filling out card 





Phase Sequence Indicator 
New “Model 40” phase sequence indi- 
cator is of simple operation: leads are 
connected and switch turned to proper 





voltage. If rotation is CBA, lower light 


| will glow; if ABC, top light will glow. 


Instrument utilizes principle that a ca- 
pacitance connected in a three-phase 


| cireuit will cause current to lag voltage 


by 90°; can be used with 115-, 200-, 
and 440-volt circuits; weighs less than 
1 lb.; measures 2” 3” 
sociated Research, Inc., 231 S. Green 
St., Chicago 7, Ill. 


Please mention number 529 when filling out card 
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R-f. Oscillator 


New “Type 410-A R. F. Oscillator’”’ is 
designed for use as a general-purpose 
laboratory instrument and as a signal 
source for r-f. bridges. It is provided 


| with an output voltmeter, a continuous- 


ly adjustable output level control and 
an output level switch which makes it 
possible to obtain minimum distortion 





































Two Brush Double-Channel Oscillo- 
graphs check the load at each corner 
of this huge forming press. Chart 
record is instantaneous. 


A. one of Cleveland's great steel plants, 
. fast! When 


the strain was too much, the crankshaft 


a problem needed solution . . 


of this forming press snapped—costing the 
company about $15,000 each time. To 
analyze the strain of this gaint 3 million 
pound press, Brush Direct-Inking Oscillo- 
graphs were installed. Now every strain 
draws its own record on Brush graph 
paper instantaneously. 


Instantaneous, permanent, ink-on-paper 





BWR Pervins avence + Cleveland 14, Obie, 0.5.0. 


Now Brush 
Direct-Inking 
Oscillographs 
Chart Each Strain! 


recordings by Brush Oscillographs make 
their use almost unlimited, Accurate record- 
ings of strains, pressures and countless 
electrical phenomena can be made over a 
frequency range of D.C. to 100 c.p.s. Either 
A.C. or D.C. signals can be measured 
Whenever desired, recordings may be 


stopped for notations on chart-paper 


Write today for detailed information on 


this equipment. 


By wsowarn: reconpms piv. + acoustic prooucts ov. 
.  PNDUSTRIAL INSTRUMENTS DIV. - CRYSTAL OrMISION 


DEVELOPMENT COMPANY 
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TOOLMAKER MICROSCOPE 
with 
ROTARY STAGE 


Especially useful for checking gear tooth spacings, laying out cam 
contours, and in performing numerous other precision measurements 
in either rectangular or polar coordinates. 


_. .360° 

_. | minute 

4 x 2 inches 
0.0001 inch 


Write for Bulletin 147-14 


GAERTNER SCIENTIFIC CORP. 
WRIGHTWOOD AVE., CHICAGO 14, U. S. A. 


Stage Rotation 
Direct reading to 

Coordinate Range 
Direct reading to 


THE 
1211 





AUTOMATIC 


BECK 


CONTROLS 


Non-coasting 


BECK MECHANISMS 


for Precise Automatic Control 


HAROLD BECK CO., 3642 N. SECOND STREET, PHILADELPHIA 40, PA. 
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at normal levels, higher output 

when a small amount of disto 
tolerable, and a modulated out; 
signal identification purposes. 

features a stabilized oscillator, a 
buffer and a low-impedance pow 
plifier—Technology Instrument 
1058 Main Street, Waltham, Ma 


Please mention number 530 when filling 


Combination Tester, Oscilla: 
Signal Generator, etc. 


New “Model 8073 Servishop’ 
scribed as a “first-time-in-histo1 
complete portable service shop.’ 


the equivalent of six essential instru- 
ments: tube tester, multitester, F'M sig- 
nal generator, AM signal generator, 
audio oscillator, and capacitor teste: 
Carrying case is 5” X 138” X 9%”: 
weight 15% Ibs. with all tubes, test 
leads and instructions, ready to operat 
on 50 to 60 cycles lines, 105 to 135 
volts. —Radio City Products Co. Inc 
152 W. 25th St., New York 1, N. Y. 


Please mention number §34 when filling ou 


VHF-UHF Milliwattmeter 


New “Type MW55 VH¥-UHF Milli- 
wattmeter” provides ready means for 
measuring power outputs of high-fre- 
quency transmitters, oscillators, etc 
Two methods of measurement are pro- 
vided, selection by a front panel 
switch. One is-a thermistor bridge ar- 
rangement for indicating powers from 


2 to 60 milliwatts; the other a PM fila- 
ment brilliance comparison method fo! 
higher powers from 20 to 1000 milli- 
watts. Accessory probes, providing va- 
rious methods of circuit coupling, plug 
directly into front panel or may be 
used remotely. Ambient-temperature 
compensation is incorporated. Unit op- 
erates from a 105-130-volt 60-cycle line 
and consumes approx. 40 watts. Dimen- 
sions 11” X 8” X 8”.—Rowe Radio Re- 
search Lab. Co., 2422 N. Pulaski Road, 
Chicago 39, Til. 


Please mention number §32 when filling out « 
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Conductivity Bridge for 


Ammonia Solutions 

New “Model RD-23 Solu Bridge” is a 
bnodified a-c. Wheatstone bridge using 
lan “eye tube” as null indicator; is di- 
rect-reading, covers range 12% to 5% 
NH;. Manual temperature compensa- 
tor range 15-35°C.—Industrial Instru- 
iments, Inc., 17 Pollock Ave., Jersey 
city 5, N. J. 


Please mention number 533 when filling out card 





Pointer Galvanometers 


New ‘570-600 Series’ Pointer Gal- 
vanometers feature exceptional current 
sensitivity through use of Alnico mag- 





nets and are of rugged construction, 
‘making them suited to industrial appa- 
ratus, null point indicating in bridge 


require horizontal space 3%%” « 5% 
hand extend 1-7/16” above and 2%” 
low mounting surface; can be mounted 
conveniently on any horizontal panel 
and are fastened by 4 screws. No accu- 
rate leveling is required. They may be 
furnished with zero adjusted either left 
or center. Scale length: 60 mm.; peri- 
od: 6 seconds; movement resistance: 
100 ohms; sensitivity: 0.2 ma./mm.; 
ext. crit. damping resistance: 400 ohms. 
—(-M Laboratories, Inc., 4300 N. Knox 
Ave., Chicago 41, Ill. 


Please mention number §34 when filling out card 





3-sec.-period Galvanometers 


New “Type E” galvanometer differs 
from conventional designs in that it has 

| its moving system, magnet, lamp, scale 
and lamp transformer in a single, com- 
pact case. User simply places instru- 
ment on a bench or table, plugs into a 
115-volt 60- or 50-cycle outlet. Sensitiv- 

| ity is ample for many potentiometer 
and bridge circuits: available sensitivi- 

_ ties are 0.5 microvolt, 0.005 and 0.0005 
microampere per mm. In addition, this 
| instrument has, in effect, an added low 
) sensitivity: if a deflection shoots light- 
| spot off scale, a secondary spot appears. 
» Moving only one-tenth as far as main 
spot, this secondary spot shows direc- 
| tion of deflection and approximate mag- 
nitude of circuit-balancing adjustments. 
| Seale has 50 1-mm. divisions on either 








































IN WESTINGHOUSE 


TUBERCULOSIS controt 


Tuberculosis detected in time can be cured . . . Westinghouse 
Electric’s new portable, high speed X-ray unit is designed for mass 
chest examinations — 360 pictures an hour. A picture every ten 
seconds requires accurate timing — and at the heart of the PFX unit 
is a Haydon timer — a precision device for retarding the X-ray 
exposure until the rotating anode in the tube attains proper operat- 
ing speed — a factor in prolonging tube life . . . a factor in protecting 
human life with Westinghouse Electric’s PFX equipment. 


This and thousands of other Haydon timing applications — not only 
in the medical field, but throughout all industry — demonstrate the 
trend to Haydon for timing quality. 


If your requirements include timing devices, ask for Haydon’s 
Engineering Data Catalog, or request a personal demonstration by 
a Haydon representative. For immediate reference, see Haydon 
Catalog, Sweet's File. 


Write 2005 Elm St., Torrington, Conn. 











MANUFACTURING COMPANY, INC. 
TORRINGTON Gy CONNECTICUT 


HARNESS TIME TO q = YOUR PRODUCTS 


SUBSIDIARY OF GENERAL TIME INSTRUMENTS CORPORATION 
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side of zero. Deflection is lin: cut 
1%. Period is unusually short ; “Ko 
seconds, If user requires seve) ’ tion? 
ments of different characte lead 
needs only one complete gal\ Kora 
and additional moving syst , P 
tems are easily interchanged 
use the same magnet.—Leeds . " 
yup Co., 4934 Stenton Ave., 
phia 44, Pa. Ne 
Please mention number 535 when f ator, 
——— —— type, 
A-c.-d-c. Power Supp corse 
tion | 
New “Bench Model 500-S\ ture 
nation a-c. and d-c. power-su} init up t 
operates from 115-volt sing\ ase a pat 
tal a 


capacitance 
gas-gage system 


LONG-SCALE ANTIPARALLAX 


LIGHT-WEIGHT INDICATORS 


Accurate fuel-quantity indications under all conditions are 
possible with this reliable General Electric capacitance gas- 
gage system. Check these advantages . . .no moving parts in 
tank units—low power consumption—little unmeasured fuel 
accuracy 2% under standard conditions—radio shielded 
empty- and full-scale adjustments—wide spacing between 
tank unit tubes—indications not affected by foaming or 
surging. 


DEPENDABLE INDICATIONS 


Even extreme changes in flight altitude and temperature 
scarcely affect the accuracy of the readings. Immediate in- 
dication is given in the event of power failure. a 
For complete information on this new fuel-indicating system si tice 
contact your nearest G-E Sales Office or write for Bulletin 50-60-eycle input; provides two ; -— 
GEA-4873. Apparatus Dept., General Electric Company, pendent output circuits, separately , lien 
Schenectady 5, N. Y. trolled and electrically isolated, for IB jndie: 
testing double-coil instruments, et or sp 
Among features: vernier contro] align 
output circuit enabling user to obta effect 
hairline settings when checking sp servil 
cific points of instruments being ca S it is 
brated. Both output circuits are u | ity te 
formly adjustable from zero to imax pictu 
mum rating. Circuit No. 1 output: 0 to I pon} 
10 amperes with a maximum of 8 volts, ting : 
or 0 to 30/75/150/300/600/750 volts of fir 
a.c. with a maximum of 200 ma.; als strum 
| 0 to 20/50/125/250/500/750 volts d S Radi 
with a maximum of 175 ma. Rippk 
d-c. output <0.25%. Circuit no. 2: 
output 0 to 10 amperes with a maxi- 
mum of 10 volts, or 0 to 135 volts 
| a maximum of 3 amperes, includes 11 
| volt constant-potential terminals su| 
plied direct from input circuit; als 
d-c. output of 0 to 10 amperes wit! 
maximum of 3 volts. Ripple on d- 
NO output <5%.—Arthur E. Booth Co. 
Liquips | 207 East Third Street, Los Angel 
Calif. 


Please mention number §36 when fillin 


GENERAL (%) ELECTRIC 


RESISTANCE 
THERMOMETER 
BULBS 


BURLING 


TEMPERATURE 
LIMIT SWITCHES 





Wires sealed in Pyrex or 
quartz. Pretected from 





corrosion, oxidation and , 
Extensible Leads for 


Electrical Instruments 

a , New “Koiled Kord Retractile Test 
MODEL E Leads” are made in 48” retracted 
Literature only | light-weight moving lengths which will extend to twent) 


on part. Available with |, 2) feet. Each 48” retracted coil may be 
Request or 3 switches. 


vibration. Air spaces com- 
pletely eliminated — high 
speed of response. 


Ranges: up to 900°F and 


to 2200°F, 
a 


Write for 
Temperature Standards 
for standardization of 
thermometers. 


* 


PAUL Gi. WEILLER 


95 BROAD ST. NYC 4, NY 
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As a 3 switch model, Burling Model FE is recommended 
for use (a) where load is divided into 3 parts, (b) 
where 1 switch is used for controlling, one as a high 
limit, one as a low limit, (c) to give definite stops o: 
position to a 3 or 4 position diaphragm motor, (d) to 
give 8 speed control of variable speed motor 

Accurate, rugged, dependable. Corrcsion and heat re- 
sisting tube. Dial pointer for easy setting, Locking 
screw locks temperature setting. Increased adjustable 
range to 700-1000°. Dimensions: 74” x 2%” x 3%”. 
Vapor tight base and cover with gasket available at 
slight extra charge 


INSTRUMENTS ALSO BUILT TO SPECIFICATIONS 
Making Precision Controls for over 11 years 


IC Springfield Ave 
New afk N J 


BURLING INSTRUMENT CO. 
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cut into any desired length; ratio 1:5. 
“Koiled Kord” leads come in conven- 
tional red and black. Any type of test 
jead terminals may be applied.—Koiled 
Kords, Inc., Box K, Hamden, Conn. 
Please mention number 537 when filling Out card 


Television Test Generator 


New “Type WA-3A” Grating Gener- 
ator, first commercial instrument of its 
type, provides a means for determining 
correct linearity alignment of deflect- 
tion circuits for television receiver pic- 
ture tubes and television camera pick- 
up tubes. It produces on picture tube 
a pattern consisting of crossed horizon- 
tal and vertical bars, similar to a lat- 


tice or a grating. Horizontal bars are 
used for checking vertical alignment; 
yertical bars for checking horizontal 
alignment, Equal spacing between bars 


indicates perfect linearity. Crowding 
or spreading of bars signifies improper 
alignment. Curvature of bars reveals 
effect of stray magnetic fields. By ob- 
serving grating pattern on a kinescope, 
it is possible to adjust scanning veloc- 
ity to produce uniform distribution of 
picture detail. Even small degrees of 
non-linearity may be detected, permit- 
ting adjustments for clear reproduction 
of fine details —Test & Measuring In- 
strument Section, RCA Victor Division, 
Radio Corp. of America, Camden, N. J. 


Please mention number §3g when filling out card 


Strain Amplifier 


New “Model BL-310 Strain Ampli- 
fier” is designed for use with maker’s 





| direct-inking oscillograph as illustrated. 


This combination, known as “Direct 
Recording Strain Analyzer” (trade- 
mark), permits immediate chart rec- 
ords to be made with either Baldwin 


“SR-4” bonded-wire strain-gage units 


or with Statham Lab. unbonded-wire 


| units—or with many other types of | 


pick-ups. New amplifier contains two 
arms of Wheatstone bridge; user con- 
nects third and fourth arms externally, 


| one as active gage, the other for sensi- 


tivity doubling or for temperature com- 
pensation. Resistance and phase-balanc- 


INSPECTION OF MOVING 


GEARS 1s EASY 


with a 


DU MONT 
OSCILLOGRAPH 








(A) A perfect gear 


Irregularity of toothshape and any 

eccentricity of a gear, in motion, 
is easily detected with the new methods 
of Du Mont Oscillography. Consider 
this simple test setup for examining a 
gear for regularity of tooth and con- 
centricity of rotation: 


= — err 
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Simple test setup 


L is a source of light; Li, is a lens; S is 
a narrow slit. Light is projected onto 
the gear as the gear rotates, the teeth 


* 


(B) An eccentric shaft 


graphs to the varied problems of mechanical engineering. 
































(C) Irregular tooth size or 
angular spacing 


varying the intensity of the beam in its 
passage to lens L», and photocell C 
C is connected to the vertical amplifier 
of a cathode-ray oscillograph, such as 
the Du Mont Type 247 (illustrated). The 
sweep of the oscillograph occurs each 
time a tooth passes by. 


If the gear teeth are uniform and if the 
gear runs concentrically, these facts 
will be shown on the oscillograph by a 
curve which looks like Fig. A—a uni- 
form and stable curve. 


If the shaft is eccentric, the curve will 
appear as in Fig. B; or if the gear teeth 
are not uniform, the curve will look like 


Fig. C. 


Thus the characteristics of the gear in 
the machine may be examined easily 
and inexpensively under dynamic con- 
ditions through the new methods of 
Du Mont Oscillography. 


The foregoing is but one of many applications of Du Mont oscillo- 


Why 


not inquire now into the possibilities of applying a Du Mont oscil- 








lograph to your mechanical problem? 





ALLEN B. DU MONT 
LABORATORIES, Inc. 


Passaic - New Jersey 


Cable Address 


Albeedu, Passaic, N. J 


U.S-A 
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ing controls are located on pan 
provision is made for connect 
internal calibration resistor in 
circuit and adjusting over-al 
New amplifier may also be adap‘ 
use with direct-writing record 
other makes (Esterline-Angu 
etc.). Recommended gage resi rat 
120 ohms; bridge energizing freq wer 
2000 eps.; power required: 135 watts - fo 
(on 100-125-volt 60-cycle s ¥ ee 
HH weight: 30 lbs.—The Brush Develop. 

AC -60~ - 400~ iI mont Co., 3405 Perkins Ave., Cle to”? J 
DATA TRANSMISSION SYSTEMS \ | ! 14, Ohio. ro > 


Please mention number §39 when filling cal Ins 


GENERATORS (Transmitters) \ ‘ll i g ! nghuy 


MOTORS and DIFFERENTIALS }, wy V/4%o-accuracy Tachomete: a 


(Mechanical Indication) vi mv) New “Precision Tachometer” is accu i 

rate to 4% of speed being measured: i 
CONTROL TRANSFORMERS - is available as “Type 48H,” 900 to 10. ye 
* ° . Contro 
(Electrical Indication) —— frigera 


into 2 
he ge 
and 0 
vired 
prated 
shrink: 
tor cal 


more ! 
tion te 











PRECISION BUILT 
UNSURPASSED ACCURACY Ne 
RUGGED CONSTRUCTION aii ton alia 

DEFLECTION COILS 
SERVICE SPECIFICATIONS 


MECHANICAL 
PDIFFERENTIALS 


PINTEGRATORS 


FORD INSTRUMENT CO., INC. PRESOLVERS 


PMULTIPLIERS 
DIVISION OF THE SPERRY CORPORATION 
PINTERMITTENTS 
31-10 THOMSON AVENUE on ale 
ve PCOMPUTERS a — Sh this 
S LONG ISLAND CITY 1, N. Y. inserte 


000 rpm; and “Type 48J,” 90 to 1000 JBliquid 
rpm. Each has ten overlapping ranges, [Btrode, 
selected by a rotary switch. No damage motor | 
results from accidental selection of [electro 
wrong range. Self-calibrating feature: [motor, 


speed measuring circuit matched ffuntil | 
against internal precision resistors, JPA tran 
thus insuring readings against chang- FB require 


ing ambient conditions——Metron In- electro 


Manufacturers Schools strument Co., 432 Lincoln St., Denver m9 
B16: 


9, Colo. 


Laboratories Colleges re mtn 549 ie 


Experimental or Production runs for Scientific Apparatus Fabricated in Speed-ratio Tachometer 
Glass, Quartz, Fluorite, Salt, Stainless Steel. New “Speed-Ratio Tachometer,” de- New 


The best thing we have to offer is 45 years of OPTICAL EXPERIENCE signed to provide more accurate contro! wk 


—30 of which have been under our own name. in processes wherein materials are sub- ‘conven 
ject to change due to differences in rate of abs 
A. D. JONES OPTICAL WORKS of travel, includes a special speed-ratio ang 

indicating instrument which operates 4 » 
2400 Massachusetts Ave. : Cambridge 40, Mass. in conjunction with two small d-c. gen- = os 
erators to convert mechanical rotation —°@"* 


Complete Descriptive Literature on Request 




















Pleas 


Serving 





Sou 
Syster 














ASSISTANT — Man to take charge of 
evelopment and design depart- 

SALES ment of instrument company 
MANAGER manufacturing a wide diversity 

wanted as permanent addition to the of testing instruments and scien- 
sales staff of growing manufacturer. tific apparatus. Leadership and 
This is an unusual opportunity for a experience important. Write giv- 
man who has a basic sales knowledge of ing complete background as to 
instrumentation and pneumatic circuits. education and experience, age, 
salary expected. Location—Mid- 
die Atlantic States. All corre- 
spondence confidential. Box 149, 
MOORE PRODUCTS CO. Instruments Publishing Company, 


H & Lycoming Streets 1117 Wolfendale Street, Pittsburgh 
Philadeiphia 24, Pa. 12, Pa. 


Write fuily, stating education, experi- 
ence and salary desired. 
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nto measurable electrical magnitudes. 
he generators are connected to input 
nd output drives of machine, and 
red to ratio indicator which is cali- 
nrated as desired (% stretch, % 
shrinkage, % elongation, etc.). Indica- 
tor ean be mounted for easy reading by 
»perator; and, where required, an addi- 
tional indicator can be wired into cir- 
yit for use at a distance. Also, one or 
more indicators calibrated in produc- 
ion terms, such as “Yards per Min- 
ute,” may be connected to output ta- 
chometer generator.—Weston Electri- 
val Instrument Corporation, 617 Frel- 
inghuysen Avenue, Newark Ce 

“Please mention number §4 4 when filling out card 








Liquid Level Controller 
New “Series G-53143” Liquid Level 
Control designed principally for re- 
frigerated storage tanks, is of electrical | 





type: a long and a short electrode are | 
‘inserted through top of tank; when | 





















1000 fBliquid drops below level of long elec- 
nges, [etrode, relay releases, closing pump 
nage motor circuit; when level rises to short 
1 of [Relectrode, relay closes, stopping pump : F 
ure: [Bmotor, which does not operate again | For pressures and vacuums... with ranges from water inches 
ched fRuntil mere! drops ee eee electrode. up to 30,000 P. S. I. . . . there’s an ACRAGAGE scientifically 
tors, [A transformer is used to reduce current . : eos ‘ 
ang- [prequired by relay, and also to isolate designed to give you dependable precision ” seam, oil, gas, 
In- (electrode circuits from power line.— chemicals, water, or brine. ACRAGAGE comes in a wide variety 
mnver + og here ting hy te of sizes — 442”, 6”, 812”, or 10”, with wall, stem, or true flush 
5163 ty a ot., 1ca 2, ‘ . 
Please heme 542 a fiting out card | mountings. ACRAGAGE cuts down your 
d . 
ie operating expense .. . protects you 
Sound Pressure Measurement against costly errors and inaccuracies. 
| ‘System for Audible & Ultrasonic x, g 
Moe New “Model GA-1005 Sound Pres- 20 ° to 30 ° 
sub. [sure Measurement System” permits 2 
vata feconvenient and precise measurements L ourdou T b 
cL of absolute sound pressure over fre- onger ubes 
ates |equency range 50 cycles to 250 ke. It . 
vo includes new wide-range “Model M-113” Bourdon tubes in the ACRAGAGE are 
tion [pStandard microphone, shock-mounted 20% to 30% longer than average .. . resulting in the following 





advantages: less strain per unit length on the spring; increased 
durability; longer fatigue life; heavier wall thickness for added 
safety; greater tip-travel — providing sus- 
| tained accuracies to within one-half of | wrItkE for SPECIAL 
one percent! BOOKLET 
Remember ACRAGAGE — a quality “TREATISE ON 
‘ BASIC PRINCIPLES 
product made by skilled craftsmen from and DESIGN of 
materials which meet rigid standards, in- Bourdon TUBES” 


cluding Army and Navy specifications. 
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FREE... 


REFERENCES 


TABLES OF 
THERE ow 
cmARnM TERISTHS 


re 


Because temperature is one of the most important quantities measured in 


industry today... 


method of measuring temperature. . 


interest to you. 


and because thermocouples provide the most convenient 
. these two publications should be of 


1. “TABLES OF THERMOCOUPLE CHARACTERISTICS” (GET-1415) gives the 
emf vs temperature characteristics of common thermocouple materials. 
These tables are the result of considerabie engineering experience and research 
by the General Electric Company. Great care has been taken to make them 
as complete and as accurate as possible, yet convenient to use. 
2. “HIGH-ACCURACY THERMOCOUPLE WIRE” (GEA-4881) gives information 
on applications, selection, accuracy, and prices of various types available 
from General Electric. This should be helpful to you in selecting the proper 
materials for your temperature measurement applications. In addition, 
General Electric has excellent facilities for meeting special requirements in 
both insulated wire and completed thermocouples. 

Get your copies of these valuable booklets by writing today for GET-1415 


and GEA-4881. Apparatus 
Schenectady 5, N. Y. 


Department, 


General Electric Company, 


GENERAL & ELECTRIC 





The Full-View 
ROTAMETER 


Precision-die 
precision 





The Full-View Rotameter is assem- 
bled just like a precision die. The 
frame fits together precisely with 8 
stainless steel dowel pins. This con- 
struction gives speed and simplicity 
in assembly, freedom from strain 
on the pyrex metering tube and 
additional rigidity to withstand 
piping stress—all of which contrib- 
utes to lower instrument mainte- 
nance. For full information, write 
for Folder 20 to 


BROOKS ROTAMETER CO. 


BOX A-5548 LANSDALE, PA. 
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602-120 


Engelhard Recorders 


preamplifier with 25 ft. out) 
and power supply unit comp 

batteries. Diffraction errors 

pletely eliminated for all meas 

throughout entire audible ran; 
yond 20 ke. because micropho 
eter is only %”. Microphone :; 
pure mechanical stiffness up t 
assuring constant. phase angle 
generated voltage and actuati) 
pressure up to 250 ke. and he: 
rate reproduction of transie) 
namic range from a few dyne 
106 dynes/em2 (194 db level) 

distortion; a special fixture f 
with system simplifies exact 

calibration.—Massa Laboratori: 
3868 Carnegie Avenue, Clevel 
Ohio. 


Please mention number §43 when fi 


Glass Cutter 


New glass cutter made of 
metal which has an extremely | 
enduring cutting edge is recomm: 


in place of ordinary triangular 


| consists of a blade 3%” long mount 


in a hardwood handle.—Fishe 

tific Co., 717 Forbes St., Pittsburg) 

Pa. 
Please mention number 544 when fi 


Draftsman’s Adjustable Curve 

New model of “Arcmeter” has a 
range of radii from 20” to infinity, } 
tween which limits a true are ca 





determined by direct reading on grad 
uated scale. This is accomplished 

out need to establish a circle cent 

Adjustment is easily made by movi! 
an indicator knob attached to a moi 


| able cam. Cam action, in turn, affects 


curvature of a specially-designed ste 


| spring. Instrument is 16” long 34 


This is the new flush mounting case for the 
well known Engelhard Direct Deflection Indi- 
cator-Recorder. It was shown for the first time 
at the recent Chemical Show in New York and 
received wide approval, 


It is now possible to use this instrument on 
panel type construction control boards, and be 
harmonious in looks with other necessary units. 


in fine grain black 
illuminated by 
Construction is 


The outside is finished 
wrinkle, and the interior is 
means of a fluorescent light. 
reinforced steel. 


Bulletin #800 for COs 
Bulletin #400 for Pyrometry 


CHARLES ENGELHARD, INC. 


900 Passaic Ave. East Newark, N. J. 


wide and produces a 15” arc.—Are- 
meter Co., 2016 Sixth Street, Rockford, 
Illinois. 


Please mention number §45 when fi 





Air-driven Stirrer 


New “Mixaire” 
air-motor stir 
achieves variab|é 
speed from 0 t 
6,000 r.p.m.; ca! 
replace electric mo- 
tors in 0 to 1/6 
range; cannot ex 
plode under an) 
conditions, does not 
generate sparks 
and “more tha! 
meets all safety re- 
quirements.” It 1s 
recommended fo! 
pressures below 100 
lbs. and speeds de- 
low 6,000 
Speed is increas 
or decreased by ad- 
justing valve o 
supply. “Mixaire” will start fron 
position, and run at speeds as | 


2 





OU Yr.) 
is 22 

shaft 1 
bearin: 
muffle 

jllustr: 
suppor 
to top 
with P 
upplie 
or shi 
eo 
rope 

rope : 


| 


i 
J 
] 


PAVE. 4 


Please 


New 
nerforT 
jmpossi 
Princip 
nagnet 
tive coi 
tained 
erial. 
fected 
created 
in moti 
a cast-i 
a rheo 
motor 
has a fl 
umin. 
into ves 
Then § 
lroppir 
into liq 


Stirring 
vessel, 1 
uum, al 
ther ar 
for sme 
chemica 
volumes 
ring ar 
ing one 
ral rot: 
ong one 
ion of 
eformati: 
Effect : 
the stir 
tirring 
pect: C 
nd epi 
Simulta 
tubes o 
fects 2, 
in row 
poperates 
an be 1 
ing 16” 
rod whi 
regular 

























HOO rpm. without stalling. Its diameter 
-. 91,” and its weight 3 lbs. End of 
chaft is equipped with grease-sealed ball 
pearings. Silent operation is assured by 
muffer. “Mixaire” is easily mounted as 
jllustrated, on any standard laboratory 
support stand or clamp fastener; also 
to top or side plates of tanks or baths 
vith plate thickness up to 3/16”. It is 
supplied complete with pulley and chuck 
for shafts up to % diameter, nickel- 
plated stirrer, 9” shaft, and 2’ diameter 
propeller. —E mil Greiner Co., 161 Sixth 
ive, New York City. 


Please mention number 544 when filling out card 


Magnetic Stirrer 


New “Rosinger Magnetic Stirrer” 


impossible or done with great difficulty. 
magnetic bar, covered with a protec- 


ained in a vessel of non-magnetic ma- 
erial. Motion of magnetic bar is ef- 
fected by a rotating magnetic field, 
wreated by a permanent magnet kept 
in motion by a motor, both encased in 
i, cast-aluminum housing together with 
4 rheostat for controlling speed of 


has a flat top of white plastic or dural- 
umin. Liquid to be stirred is poured 
into vessel and placed on top of stirrer. 
Then stirrer is put into motion by 
lropping stirring element (or rotor) 
into liquid and switching on rheostat. 
































Stirring can be effected in a closed 
vessel, under any pressure, under vac- 
lum, and under sterile conditions. An- 
ther advantage is that it is adaptable 
for small amounts of liquid in micro- 
hemical work, as well as for large 
volumes. The following effects of stir- 
ring are shown graphically:—(1) Us- 
ing one stirring element. Effect: Cen- 
tral rotation, vortex formation. (2) Us- 
ong one element. Effect: Epicyclic mo- 
ion of the stirring element. No vortex 
formation. (3) Using two elements. 
Effect: Interlocking epicyclic motion of | 
he stirring elements. Quick splashless 
stirring. (4) Using two elements. Ef- 
rect: Central rotation of one element 
and epicyclic motion of the other. (5) 
imultaneous stirring in several test | 
ubes or small containers. Note: Ef- | 
fects 2, 3 and 4 can only be created | 
in round-bottom vessels. Apparatus 
perates on 110-volt a.c., 60 cycles. It 
an be used as a laboratory stand, us- 
ing +2” diameter 2-ft. long duralumin 
rod which is part of assembly. Using a 
regular laboratory stand with a 1%” 


nerforms functions previously either | 
Principle of operation is to cause a | 


tive coating, to rotate in a liquid con- | 


motor and rate of stirring. Housing | 





BEAT FREQUENCY GENERATOR 







LE =| 


TYPE 140-A 


FREQUENCY COVERAGE 
20 cycles to 5 me, 





The six inch frequercy dial of the Type 140-A Beat Frequency Generator has been planned for maximum 
readability and rapid setting, with combined scale lengths of the low and high ranges exceeding 22inches. 
Continuous coverage of the entire audio spectrum is possible without bothersome range switching. 


Frequency Range: 20 cycles to 5 megacycles in two 
ranges. Low Range; 20 to 30,000 cycles. High Range: 
30 kc fo 5 megacycles. Frequency Calibration: Accuracy 
= 2 cycles up to 100 cycles, + 2% above 100 cycles 
Adjustment: High and low ranges have individual zero 
beat adjustments. Low range may be checked against 
power line frequency with front panel linch cathode ray 


Limited stock availabl 


tube. Output Power and impedances: Rated power output 
one watt, available over the low frequency range from 
output impedances of 20, 50, 200, 500, 1000 ohms, and 
over both ranges from an output impedance of 100 

ohms. Output Afttenvator: Five steps: X1.0, X0.1, X.01, 
X.001, X.0001. Distortion: 5% or less at 1 watt output 
2% orless for /2 voltage output. Write for Catalog “’D’”’” 


for ii diate delivery 





BOONTON RADIO 


BOONTON: NJ-U-S-A 





PRESSURE TRANSDUCER 


FOR S 


¢ 
Precision Data Transmissio 


The only available Pressure Trans- 
ducers combining high accuracy with large 
electrical outputs proportional to gauge, 
absolute, or differential pressures. (Instru- 
ment shown is for differential fuel meas 
urement — Type 4517) 
consist of a bel 
lows, a connecting 
linkage, a Microtor 
que Potentiometer 
All components are 
housed in a com 
pact, rugged unit. 
Many ranges of 
pressures and resist- 
ances .. . standord 
resistance is 5,000 
ohms. Where space 
is at o premium, 
write for details of 
the Type 4513 Pres- 
sure Transducer. 


These instruments 





Write for engineering details 





r SX LO Hl 


ESIGNERS AND MANUFACTURERS OF 


THE Q METER HECKER 


FREQUENCY MODULATEL SNAL GENERATOR 


c 


BEAT FREQUENCY ENER ATOR 


AND OTHER DIRECT READING INSTRUMENTS 





HARDNESS 
TESTING... 


done WITH NO METAL 
HAZARDS. The SCLERO- 
SCOPE has done it for the 
past 40 years. 


In general use for 
specification pur- 
poses. Simple, 
sturdy. Compara- 


tively inexpensive. 
* 


Illustrated 
bulletins 
free 





The Shore Instrument 
& Mig. Co., Inc. 


9025 Van Wyck Ave., Jamaica 2, N. Y. 
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RELAYS and TIME SWITCHES 


of Diamon 


Open Type 
"Can" Type 
With Plug-in 
Tube Base 
A. C. of D.C. 
Midget Relays 
Dual Purpose 
Relays 
Delayed 


"Make" or "Break" 


Automatic 
Circuit Control 
"Current" and 


“Potential” Relays 


GW 


Ruggedly constructed to exacting 
specifications that are carefully en- 
gineered to provide ample safety fac- 
tor . . . quality all the way through! 

Automatic’s relays are not built to 
a price but to an unexcelled standard 
of performance. That’s why they are 
the choice of so many “big name’”’ 
manufacturers. 

We engineer and build a wide vari- 
ety of stock model relays for practi- 
cally all applications. A staff of com- 
petent engineers will design and build 
relays to fit your requirements. 

Stock models or custom built, ev- 
ery relay we manufacture will deliver 
the same dependable performance 
that has aie the ‘‘Diamond Seal” 
line the choice of those who measure 
quality by performance. 


TIME SWITCHES — Equipped with 
Synchronous Self -Starting Motors 
and Silver Contacts. 


For any load, for every installation, 
look to Automatic for the finest in 
Time Switches and Interval Timers. 


WRITE FOR CATALOG 


vality 


Automatic VALOR MEG. CO. 


58 STATE STREET » MANKATO, MINN. 





High precision OPTICAL PARTS 
for Research, Development 
or Production. 

o 
PARABOLIC or SPHERICAL 
Mirrors. 

« 

LENSES, PRISMS or related 
components for your 
visual, photographic 
or electronic 
requirements. 

e 
Natural or Synthetic 
CRYSTAL OPTICS. 


Complete optical 
INSTRUMENTS. 
* 
Vacuum Coating of 
Optical Parts. 


John Unertl Optical Co. 


3551-3555 East Street 
Pittsburgh 14, Penna. 
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Model 40-HR INDICATING PYROMETER | 


(Choice of 7 scale ranges) 


A precision built instrument adaptable to most | 


industries where heat indication is a factor. 

This instrument may also be used as a stand- 
ard to check other instruments throughout your 
plant. It is built into a walnut carrying case 
with a leather handle. 

We also have a full line of thermocouples for 
all uses, as well as many other models of indi- 
cating instruments, both wall and portable. 

Write for Bulletin 40-HR. Reps. wanted. 


ELEMATIC EQUIPMENT CORPORATION | 


1150 W. MARQUETTE RD. CHICAGO 21, ILL. 


diameter rod, stirrer itself 
raised or lowered to any desi 
tion. Stirring elements made 
nico 5 permanent magnets, 
plied in various sizes; gold-p 
protection against chemical] 
encased in rubber or plasti: 
needed, to eliminate noise, pr: 
tainers, ete.—Ivan Sorvall, 
Fifth Ave., New York 10, N. 
Please mention number 547 when fillin 


All-stainless-steel Rotan 


New Special } 
Rotameter wit} 
Shielding for 
services is sai 
unique in that o: 

a meter of this t has 
internal metal parts (j; 
contact with fluid) mad 
of stainless steel or oth: 
special metals, 
new meter has al! exter. 
nal metal parts als 
made of stainless ste¢ 


heres 
ereas 


These parts include side 


plates, window frames 
gland followers, ¢a) 
screws and gland bolts 
New meter therefor 
withstands external cor- 
rosive action as wel] as 
internal corrosion. It js 
made with screwed con- 
nections in sizes 14” t 
1%” and with flanged 
connections in sizes 1" t 
3”. It will measure flo 
rates as high as 12 

gpm. of liquid or 240 cfm. of gas 

Brooks Rotameter Company, Box |! 

5248, Lansdale, Pa. 

Please mention number §48 When filling 


Air-velocity Indicator 


New “Alnor Velometer Jr.” gives 
stantaneous measurement of air veloc 
ties in unrestricted areas, does not : 


quire the use of jet attachments but i: 
completely self-contained. It is 4” high 
3” wide, 1%” deep, weighs 8 ounces an 
has single or double velocity rangi 
scales. It is calibrated to provide direc’ 
reading of air velocity in either fpm. ‘ 
mph. without timing, calculations | 
reference to tables and charts. Move: 
ment is double-pivoted, double-jeweled 
air-actuated pointer vane and ha 

springs are protected by molded Bak 
lite case. Instrument comes with a genu 
ine leather, nylon-stitched carrying cas 
with brass fittings.—Illinois Testu 

Labs., Inc., 420 N. LaSalle St., Chicag 
10, Ill, 


Please mention number 549 when filling out 
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Stroboscopic-principle 
Flow-rate Indicator 


New “Stroboflow” is said to permit 
measuring liquid flow-rates “with a de- 
gree of accuracy heretofore unobtain- 
able.” It comprises a precision-made 
turbine mounted on stainless steel piv- 
ets in Graphitar bearings between 
transparent panes, Rotational speed of 
turbine (proportional to flow) is deter- 
mined from stroboscopic effect of light 
viewed through an aperture in the 
turbine disk. Instrument is calibrated 
in terms of stationary patterns of im- 
ages. Once a predetermined pattern 
(desired flow rate) is established, any 
deviation from this rate of flow will 
cause pattern to precess. Direction of 
precession, clockwise or counter-clock- 
wise, indicates decreased or increased 
flow-rate; amount of precession is a 
measure of loss or gain in amount of 
liquid delivered. Untrained observer 
can distinguish displacement of pat- 
terns by two degrees of are which, on 
instrument’s inherently expanded scale, 
corresponds to 0.04% at a flow of 1 
gpm. This method is said to permit an 
operator to maintain a desired flow-rate | 
for long periods without fatigue. Flow- | 
rate pulsations are instantly apparent: | 
a rhythmic pulsation merely causes a 





of pattern 


oscillation 
about index position and cannot result 


corresponding: 


in a false indication of average value. 
Pulsations of a type which result in ex- 
cess displacement in one direction are 
shown by a continuous, if not uniform, 
precession in a corresponding direction: 


| are easily recognized and easily com- 


| that range is extended without impair- 
| ment of accuracy by a simple change 
| of jets (interchangeable in any “Stro- 
| boflow” without change in calibration). 


scsi 


pensated to average level. An outstand- 
ing feature of Stroboflow operation is 


Five standard jets, supplied with each 
instrument and for which each instru- 
ment is calibrated, provide forty differ- 
ent flow-rates in one instrument. Since 
flow-rate, rotor speed and jet charac- 
teristic are all linearly related, it is prac- 
ticable to adapt several “Stroboflows” 
to indicate different rates of flow while | 
exhibiting identical patterns. “Strobo- 
flow” is of simple construction: only 
one moving part; not easily damaged; 
self-cleaning; will tolerate small parti- 
cles without losing accuracy. Electronic 
components are standard items conserv- 
atively applied. Maintenance costs nil. 
Energized from 117-volt single-phase 
60-cyele source.—K & K Engineering 

Co., Bolton, N. Y. | 


Please mention number 550 When filling out card 





TODAY'S 





7 


must train for TOMORROW 


— a challenge intensified by 


the accelerating pace of scien-\ 


tific and engineering advance. 


Specially designed to meet the 
needs of modern education, 



























TYPE $-14 
is the NEW... STUDENT’S OSCILLOGRAPH 


An Essential part of the modern college 


laboratory: 
@ Accuracy, for the critical 
researcher 
@ Simplicity, for the under- 


graduate student 


@ 6 to 12 channels, precision 
components 
WRITE FOR 
TECHNICAL BULLETIN 
$P183B 








INSTRUMENT COMPANY 


1315 SO. CLARKSON STREET « DENVER 10, COLORADO 














; 


BARION 


INSTRUMENT COMPANY 


ES 
LE 








A REALLY USEFUL 
SERVICE INSTRUMENT! 


4 METERSIN ] 


NEW MODEL B-6 
MEGOHMER 





@ insulation Tester, 0.200 megohms) 
500 volts DC test potential. With exclusive 
triple-color grading scale. 


© Ohmmeter, 0-2000 ohms. 

© AC Voltmeter, 0-150/600 volts. 

@ DC Voltmeter, 0-150/300 volts. 
Full details in Bulletin 441 


HERMAN H. STICHT CO., INC. 


27 PARK PLACE NEW YORK 7,N.Y 
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Instrument Craftsmanship Training Course 


By G. A. LARSEN, The Texas Company, Lockport, Illinois 


ITH increased use of instru- actual experience on the equipment The trainees are required t 
AE wae and the development of - while in service. tain a complete notebook of ke 
new processes requiring numer- Frequent questionnaires and work and special data for future r 
ous complex control systems, we find performance tests reveal the trainee’s The Instrument Department 
it necessary to use only trained instru- progress. Our numerous test and in- includes all instruction books a 
ment mechanics. To meet this demand spection periods en operating units manuals of the well-known inst 
for trained personnel, we have devel- provide excellent facilities for on-the- manufacturers. In addition to t 
oped a training program at our Lock- job training. have as supporting data the t 
port refinery that meets adequately our — One hour is considered one training publications listed in Appendix 
instrumert training requirements ; : . . . : ‘ni These books are available 
this plant. This pal tn cate a a tiod in this schedule. spe tenuing ‘caitaaas so daetenio’ oll 
bei tatek ek Mis Sekine oe ae time may be varied to meet plant re- she “4 Paget mn 
;, quirements and the degree of skill re- Check-out system. 

turned veterans and serves also as a cuired. The minimum numbers of train- There is no specific recomme: 
re fresher for the experienced or partly- ing periods required for various sub- for these books as against any 
trained members of the Instrument jects are tabulated and represent what They have been listed merely be 
Department. we consider the minimum training they were found useful to us 

It is our feeling that other users of time for each subject. The symbols for training program at the Lockpo 
control equipment, not only in the pe-  yarious types of instruction are as finery. 
troleum industry but in others as well, follows: _ Other books and publications 
would find some interest in our train- added to this library as they come t 
ing method. D—Discussion or lecture periods. our attention or become availab| 

The course of study as outlined here i-—Laboratory Gemonstrations. A suitable lecture and demonst 

‘ F—Field work “on-the-job” training. . ae 
includes a schedule to be followed by Wc Wiemat’ Gaatvien cr anbhen?. room must be provided for conducting 
the instructors in providing basic data, 
as well as “on-the-job” experience with 
the various types of control devices 
used in refinery service. Estimate of required periods 

rhe instructor using this outline will 250 hrs. D periods (Discussion and Lecture) 
— . 73 hrs. L periods (Laboratory Demonstrations) 
find it necessary to make certain re- 28 hrs. V periods ( Visual—Movies and Slides ) the 
visions in this schedule to meet the 733 hrs. F periods ( Field Work—Job Instruction ) roon 
specific needs of his plant or industry. SiSCTION I (BASIC) phot 
The course of instruction is sufficiently Subject big Training Period 
flexible to be used in numerous indus- hours) 
tries other than an oil refinery. Departmental Organization d Subj 


TRAINING SCHED.ULE 


Safety Methods and Practi 
Work as Cl Changer 


Mathematic as required 


Job training methods similar to those 
recommended by the War Manpower 
Commission for training within indus- 
try have proved quite satisfactory in Physics 
this program. Chemistry 

Classroom instruction is under the Electricity and Magnetisn 
direct supervision of the Instrument Flectroni: 

Department foreman, assistant fore- 
man or other specially-trained job- in- 
structors. For “on-the-job” instruction 


Blueprint Reading 


The Texas Co, Instrument Specifications 


The Texas Co, Meter Hook-up Standards 


Instrument Shop Facilities and Testing Equipment 
: Portable Test Potentiometers : ee ; 
rk with an experienced craftsman Thermocouple Checking 

») Cireuit Testing 


field work, the trainee is assigned 


the various operating units. 
: : fig ; Use of Ohmeter .... ae 
Candidates for training should be jage Testing and Calibration 
; i nmke , - alan Testing and Calibration 
ected on a basis of aptitude, ¢ lu (gz) Operation of Combustible Gas Ir 
n, past experience and enthusiasm. (h) Instructions for Gas Testing 
educational requirement for this 
aft should be at least four years of emnenren: Siieiiemeeein - 
school or its equivalent. The high- Manometers (U-Gage and Well Type) .. 1D-1L-3F A 
cAanree shi ave incl . Draft Gages ............. Sibwe .. 1D-1L-10F 
course should ha e included (a) dene Dlaphranm Typ 
*s and chemistry. This amount (b) Inclined Manometers 
rmal education greatly reduces 3- Bourdon-tube Gages .... - 1D-1L-10F 
» yp : (a) Bronze Tube 
ount of classroom instruction (b) Drawn Steel Tube d 
Pressure Recorder Tubes . 1D-3F 
(a) Helical 
aining program should be con- (b) Spiral 
. ° . — ’ loallows 
and intensive, with a minimum (c) Bellow a 
- : ” Special Bourdon Type Gages 
of interruptions in the sched- (a) Suppressed-zero Gage 
schedules should be main- (b) Retard Gage 
. . (c) Compound Gage 
ained even though it may be found 6. Calipration Methods 
necessary to reduce the allotted time (a) Dead-weight Tester 
har 3 hic (b) Laboratory Test Gages 
training. We fully realize that this (c) Mercury or Water Manometer 
ol nstruction program will not pro- Linkage and Angularity eee 
. ' : Protective Devices for Gages 
duce master craftsmen in a _ few (a) Pulsation Damping 
months, but the trainees will have re- (b) Syphons for Steam 
. . fc) Seals for Corrosive Materi 
ceived sufficient basic knowledge to 9. pressure-pen Settings 
enable them to carry on their duties (a) Gage Pressure 
. “a " - > d (b) Absolute Pressure 
the field and improve their skill by (c) Calculations for Square-ro 


SECTION II 


1 as basic or related training. 
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the training course. A typical class- of twelve and is equipped with all nec- types of instruments, each connec 
room, shown in the accompanying essary training equipment. The instru- to simulate some type of actual c 


photograph, will accommodate a class ment panel is equipped with various trol. Listed below are the facilities f 

nished our instrument training de) 

SECTION III ment: 

Subject Training Period References 

hours) See Appendix A) 1 File cabinet for book 

CONTROL VALVES AND REGULATORS: are on a d 

1. Types and Services ........ Cd al D-36F 9 10.11.17 ] Instru nt pan juipped 

(a) V-Port (Single- and Double-seat) meGcer ERG Power oUt 

(b) Parabolic (Single- and Double-seat) 1—Orifice section 2” pipe 

(c) Globe Type (Quick-opening) ’ , 6° blackboard 

(d) Butterfly Type f : 

ES eee ; 2D-5F i. 34 1 {’ 6’ orktable. 

(a) Diaphragm-and-spring 1 Folding chair 

(b) Diaphragm—Springless : re 
(Pressure-balanced or -loaded) 

(c) Liquid- or Air-operated Piston l ;0-lb. He-filled well-tyy 

(d) Electric Motor Drive a a es 

(e) Solenoid-operated ait 

3. Self-operated Regulators .... 1D 17 1—Electronics Training ¢ 

Pilot-operated Regulators Ga ; 1D 17 ide films and booklet 


SECTION I\ 
TEMPERATURE MEASUREMENT 
Pressure-spring Thermometers 2D-18F % Ray Ba }—Transmitter ind 
(a) Liquid-filled A, B’ and ‘“ 
(b) Vapor Tension Mere 
(c) Gas-filled ‘ 
2. The Thermocouple ...... 2~D-1L-SF 11, 18, 17 
(a) Theory pneu 
lepvaypes (“A,” “B” and “C’’) B nd C 
(ec) Polarity Determination ] Self-b neing Tempe ture R 
(d) Correct Method of Installation I 
(e) Testing and Fault Finding : 
Extension Lead Wire .... 1D-1L-10F 18, 11, 17 1-—-Ilectror Temperature Re 
(a) Color Code B 
(b) Installation Details j--Level controller T 
Millivoltmeter Pyrometers ... 2D-2L-10F Li, 14 md “CC 
(a) Theory 
(b) Care and Maintenance 
(c) Checking 
(d) Calibration 
(e) Cold-junction Correction [EDITOR'S NOTE The ty pe 
Potentiometers ..... ee ; 20D-S80F 4.37 ferent makes; only the lette: 4, ] 
(a) Indicating (Types “A” and “B’’) ur ised in each line but the 
(b) Recording—Mechanical than three wake ltogether 

caenes “A.” “B” and “C’’) 

(ce) Electronic (Types “A” and “B’’) Upon entrance into the Instru 


~ 


a 


SECTION vV Department as trainees, the mer 


LOW METERS : ; given an opportunity to acquaint t 
Differential (Orifice Type) ... -+. 6D-3L-60F » 8,9, 10, 11 lves with tl 1 ar 
(a) Principle of Operation + bee wit ae Goparunent perso! 
(ae gertee Section Requirements location of operating units and 
c) Testing and Calibrating Methods +) ay 20 7 
, (4) Routine Maintenance c met 1ods and practices. After s¢ 
-. Displacement Type (Volumetric) Rae it , Ob-4aUE 1), 14 days of orientation the trainees 
(a) Principle of Operation . : ar . r 
(b) Checking and Calibrating ‘ ssigned to the various chart yu 
ee a” ee,” SO” DD” and “H’) In this work, the men learn the 
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A Corner of the Repair Shop, Instrument Department, Lockport (Illinois) Refinery of The Texas Company 


as well as the location of the various 
measuring and controlling instruments. 
The chart route requires approximately 
two hours of their time each morning. 
This is followed by two one-hour train- 
ing periods, if the departmental work 
load permits. 

The first training period is devoted 
to basic or related training. The second 


period includes instruction and actual 


work on the instruments. Here the 
trainee learns to use small tools and 
develops the know-how and confidence 
that is so important when servicing 
the operating equipment. The remain- 
ing four hours of the scheduled work- 
day for the trainees is devoted to some 
kind of productive work within the 
Instrument Department. It is desirable, 
if possible, to assign the trainees to 


field or shop work closely related t 
their training schedule for that day 
or week. 


Using the previously-mentioned sym- 


bols for Type of Training, we 
shown what we have found to bé 
minimum amount of instruction 
quired for the majority of our inst: 
ment mechanics. 

We have found it good practice t 
carry the basic (or related) training 


SECTION VI 


Subject 

LIQUID-LEVEL MEASUREMENT AND CONTROL 

1, Float or Cage Type 

2. Displacement Type 

3. Differential Type 

4 toller Feed-water 
(Types “A,” “ 


Training Period 
(hours) 


2D-2L-25F 


2D-2L-25F 


SECTION VII 


PNEUMATIC CONTROI 
1. Pneumatic Control 
(a) Type “A” 
(b) Type “B" | Check and Calibrate 
(c) Type ; 
(d) Type 
Pneumatic " 
(a) Type “ 
(b) Type “B” 
(c) Type “Cc” 
(d) Type “D”" 
Electrical Telemetering 
(a) Type \’ 
ib) Type B” 


ansmitters and Receivers 


Check and Calibrate 


AND PNEUMATIC TRANSMISSION 


6D-4L-60F 


2D-8F 


SECTION VIII 


Combustion Controls (Boiler House) 
(a) Type 
(b) Type B” 


ic) Type — 


15D-4L-80F 


SECTION IX 


Gas Analyzers and Alarms 
Oxygen Indicators and 
COs Recorders 

(c) % Hydrogen Recorders 
(d) Combustible Gas Alarms 
Corrosion Control 

(a) pH Recorders & Controllers } 
(b) Chlorinating Equipment j 
Penetron “* 
(a) Theory 
(b) Routine 
(c) Repair 


(a) Recorders 


ib) 


of Operation 
Service 


.16D-4L-50F 


. LO D-80F 
190D-20F 


SECTION X 


Automatic-control Theory and Application 
(a) Fundamentals 

(b) “High-sensitivity” 

(c) “Full-throttling” 

(d) “Full-throttling” wit) 


(e) “Second Derivative” 


Page 438—J/ nsiruments—V ol. 


.80D-10L-80F 


References 


See Appendix A) 


along with the period on instrument 
maintenance and repair. The cours 
seems to hold more interest for the 
trainees when handled in this manne! 


APPENDIX A 
LIST OF REFERENCE MATERIAL 

1. Safety Manual. The Texas 

2. Book of Engineering Standards, T! 
Texas Company. 

3. Elementary Science Applied to Pet 
eum Production and Refining, by Heisle: 
Okla. A »nd M Book Store, Stillwater, Ok! 

4. Physics Course. Henry Ford T 
School. 

5. Pyrometric Practice. National Bure 
of Standards. 

6. Industrial Process Control, by 
Eckman, John Wiley & Son. 

7. Flow Meter Handbook, E-2, Ame! 
Meter Co, 

&. Flow 
ment Co. 

9. Flow Meter Engineering, by 
Spink, Foxboro Company, 

10. The Texas Company Manual of 
ing (Two Volumes). 

11. Jndustrial Instruments, by 
Rhodes, McGraw-Hill Pub. Co, 

12. Instruments (Magazine 
Current Issues), Instrument Publishing 

3. Elementary Engineering Electr 
by A. W. Kramer, Instruments Publis 
Co 

14, Maintenance and Servicing of 
trical Instruments, by Jas. Spencer, I: 
ments Publishing Co. 

15. Industrial Electronics Unive 
State of New York, Vocational Training 

16. Instruments and Process Control. * 
York State Vocational and Practical 
Ass'n, Delmar Publishers. 

17. Manufacturers’ Instruction Ma! 

18. Temperature—Its Measurement 
Control In Science and Industry. Rei 
Publishing Corp. 

19. Fundamentals of Instrumentatio 
M. F. Behar, Instruments Publishing ‘ 

20. Automatic Control Engineering 
E. S. Smith. McGraw-Hill Book Co 


Compar 


Meter Handbook, Brown Instru- 


Files and 
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ALL 316 STAINLESS STEEL 
Aneroid Manometer 


ERE it is—-the famous Taylor Aneroid Mano- 
meter—now available in all 316 stainless steel to 
handle tough corrosives like nitric acid, acetic acid. 
sulphuric acid, phosphoric acid, caustics. Measures flow, 
level, or specific gravity. Has all the advantages of the 
previous model which is still standard for ordinary jobs. 


‘The Taylor Aneroid Manometer has been thoroughly 
feld-tested in wartime chemical and petroleum plants 
where it earned a proud record for cutting maintenance 


costs to a minimum. No mercury to replace. No stuffing 


box. No internal pivots to wear out. Low volumetric 


displacement for full range differential. Differential 


pressure is measured by a bellows and transmitted 


through a torque tube. 


Here are a few money-saving advantages you get with 


‘the new all 316 Stainless Steel Aneroid Manometer: 
Wo sealing fluids or blowback systems needed be- 
wcause corrosive fluids can be directly introduced into 
“the manometer. 


Entire instrument is tough and dependable for long 


service, 


Easy to clean — no etched surfaces— no pockets. 


Range changes easily made by changing torque tube 
d & ~ 2 onl S | 
with another of a different range. 


100”, 


differential. Working pressure, 300 psi. Ask your Taylor 


Available ranges, 20’, 50”, and 200” of water 
Field Engineer or write Taylor Instrument Companies. 
Rochester, N. Y., or Toronto, Canada. Instruments for 
indicating. recording and controlling temperature, pres- 


sure, humidity, flow and liquid level. 





~ 
{ ‘Taylor Instruments 


MEAN 


ACCURACY FIRST 











IN HOME AND 


INDUSTRY 
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Instrument Installation and Maintenance Practices 


INCE instruments are a “must” 
S item in the modern refinery, we have 

felt the need for an organized and 
independent Instrument Department 
whose function is to specify, instal] and 
properly maintain the plant instrumen- 
tation; and whose direct responsibility 
insure accurate and economical! 
operation of this equipment. 

In an effort to improve departmenta! 
and equipment efficiency we have 
adopted certain standard practices and 
procedures which may be of some in- 
terest to others. It will not be possible 
to discuss all of these practices, so only 
those of major importance wil] be men- 


is to 


tioned. 
SHOP FACILITIES 

One of the most important Instru- 
ment Department requirements is a 
vell-equipped shop, centrally located 
vith respect to the operating units. 
Good illumination for night or day 
work is important because a refinery 
Instrument Department operates on a 
24-hour schedule. Our instrument re- 
pair shop has excellent natural lighting 

*Originally prepared for presentation at 
Second Annual Instrumentation Conference 
f Instrument Society of America, Chicago, 
September 1947; revised and presented be- 
fore Peoria, Dlinois, Section of 1.S.A, Feb- 
ruary 1948; further revised and edited as 
n Jnstruments article. : 

Note; Statements and opinions advanced 
n papers are to be understood as individu- 

expression of their ruthors and not 

‘ the 


se rf Society 





Ge 


Fig. 1. Standard wall-mounting bracket for dif- 
ferential meters and transmitters 


o My DeaVvtic MaLe 
CovP Line 


‘ 


Re 
Lig 


cury trap for differentia’ meters. 
: 


sediment and mer- 
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for day operations, while fluorescent 
lighting over the worktable provides 
sufficient illumination for the night 
shift. 

Each instrument mechanic is pro- 
vided with a locker for tools and per- 
sonal effects. 

The large worktable is covered with 
1,” steel plate to permit the better 
handling of heavy equipment such as 
valves and flowmeters. One end of the 
workbench is equipped with two flow- 
meter test racks and the necessary 
manometers, air connections, regulat- 
ing valves and flexible tubing. Both 
meter racks are provided with drip 
pans to catch all spilled mercury. 

Safety is an item of primary im- 
portance to the Instrument Department 
personnel. They are instructed in the 
safe handling of mercury, inflammable 
liquids and the servicing of flowmeters 
for hot oil, light hydrocarbon, caustic 
and acid. Metal safety hats are worn 
when working in areas where falling 
objects may cause an injury. Each 
member is issued a pair of goggies 
which he keeps available for use when 
required. Monthly safety gang meet- 
ings help maintain interest in the 
safety program and produce many 
worth-while ideas. 

The shop tool locker includes such 
special items as pneumatic drill motor, 
for use in hazardous locations, electric 
drill motor, pneumatic impact wrenches 





ST PRES 


Fig. ‘3. Standard 56 Dae TaN 








meg PIPE TAP-NATL STO -€ ses 


Fig. 2. Standard seal chamber. Made from one 
piece—ends spun spherical and welded shut from 
spinning operation. Bosses spun in side. Part No. 
B-1001 (1500-Ib. test) made from 4” Schedule 160 
seamless steel pipe. Part No. B-1002 (2000-Ib. 
test) made from 4” Schedule 160 seamless steel 
pipe 
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Fig. 4. Condensing pot—steam metering. 


in a Modern Refinery 


By GEORGE A. LARSEN, The Texas Company, Lockport, Illinois. 


for valve work, saw gun 

board cutouts, rotary saw f 
cutouts, tubing tools and m 
similar items commonly used 
ment installation and maint 


PERSONNEL AND TRAIN 
[ Ep1tor’s NoTE.—This sect 

Larsen’s ISA paper was an 
brief condensation of the art 
strument Craftsmanship 
Course” which he had writt 
struments before writing his IS 
This article appears elsewhe) 
issue.—M. F. BEHAR] 


STANDARDIZED METER PRA‘ 
The standardization of va 
and meter piping arrangem 
done much toward jmproving 
mental and equipment efficienc 
copies of these standard items 
on file and are always ava 


all crafts assigned to do an 


installation job. 

Fig. ‘1 our standa 
bracket for flowmeters and t 
ters. These are kept on hand 
items and eliminate the past 


shows 


of assigning steel men or pipefitters t 


mount the instrument, using a 

of their own individual design 

mounting height is a standard 42 

the floor to the top of the bracket 
Fig. 2 shows a standard ty) 


pot or trap used in all services exc 


some very special installations. 

Fig. 3 shows in detail the co: 
tion of our standard mercury and 
ment trap used when required. 

Fig. 4 shows a special type 
flowmeter condensing chambe 
cially suitable for low steam 
services, 

Fig. 5 shows a detail of a 
or pressure tap clean-out device. 
connections requiring frequent clea: 
these devices are permanently insta 
as shown. 

Fig. 6 shows a typical mete 
for hot recycle gas oil using t! 
chambers as sediment and wate) 
With this type of connection the 
meters remain clean for 


long 
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Fig. 5. Typical orifice-tap or gage-tap cl 


rod or drill. 
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Fig. 6. Hot recycle flowmeter hook-up. 
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owmeter installa- 
son. Service: butane, pentane, propane, etc., when 
al pots are required. Steam—see Notes “‘A 
pepe 

nd . 


nd are unaffected by sediment and 
water accumulation. 

Fig. 7 shows a typical installation 
or metering wet gas. Note the four- 
oot risers above the orifice and con- 
lerisate collectors below the flowmeter. 

Fig. 8 shows a recommended hook-up 
or low-pressure steam. The top con- 

ected condensers with %” drain-back 
ines make the installation simple, eco- 
somieal and quite satisfactory for low- 
pressure service. Since the line flanges 
are standard series 15, vena contracta 
aps are used. 

Fig. 9 is an alternate method of con- 
ection. 

A typical hook-up for dry gas or air 
ietering is shown in Fig. 10. An extra 
bleeder valve provides a connection for 
he static pressure check gage. 

Meters for fluid measurement not 
equiring seal pots are connected as 
shown in Fig. 11. 

Numerous types of seals and hook- 
ups are used in the flow measurement 
f caustics and acids. Figs. 12 and 13 
e. MBhow arrangements that have proven 
‘ Ruite satisfactory. 

Fig. 14 shows the method used when 











>c3, Mt is desirable to install seal pots below 
he flowmeter, 
eu ORIFICE SECTIONS 
All orifice sections or primary ele- 
, lents receive special attention from 


the instrument department personnel. 

number of special points must be 
mbserved and followed if satisfactory 
Pesults are to be obtained. These key 
Ponts follow: 
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Fig. 10. Dry gas or air meter 


1) Carefully check the length of 
straight pipe preceding and following 
the orifice. These distances must con- 
form to ASME requirements. 

2) Line must be of uniform bore and 
free of burrs or roughness. Pipe must 
extend through flanges so there will be 
no recess between the face of the ori- 
fice plate and the end of the pipe. If 
weld neck flanges are used, the inside 
of the orifice section must be of uni- 
form bore and free of welding burrs 
or roughness. 

3) Orifice taps for liquid measure- 
ment are always made on the side of 
the line or flanges, while taps for gas, 
air or vapor measurement extend up- 
ward from the line or flanges. 

4) The size of the tap may be within 
the limits of 4” minimum to *%4” maxi- 
mum. Line size and service determines 
this size. 

5) The pressure tap must be abso- 
lutely flush with the conduit wall and 
free of burrs or roughness. Microscopic 
burrs on the hole edge of an orifice 
tap have been known to produce errors 
us high as 4 percent. 

6) Location of taps: (a) Flange taps 
1” upstream and 1” downstream with 
respect to the face of the orifice plate. 
(b) Pipe taps should be located ap- 
proximately 242 pipe diameters preced- 
ing the plate and 8 pipe diameters fol- 
lowing the orifice plate. (c) Vena con- 
tracta taps require the upstream con- 
nection or tap located one pipe diameter 
from the face of the orifice plate and 
the down-stream or low pressure tap 
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for liquid service—no 
seals required. ’ 


approximately % pipe diameter from 
the plate. This distance varies slightly 
with the pipe-to-orifice diameter ratio, 
generally referred to as Beta or d:D 
ratio. 

7) The d:D ratio should not be per- 
mitted to exceed 0.70 nor be less than 
0.20. 

8) Orifice plates must be carefully 
centered in the lines to produce correct 
pressure readings. The plate should be 
made to fit the bolt circle of the flanges 
with which it will be used. 

9) The orifice edges must be sharp 
and square. Plate thickness must not 
be greater than 1/30 of the pipe diam- 
eter. On line sizes under 4” the plates 
made of %” materials are counterbored 
to the required thickness. This method 
is preferable to the conventional bev- 
eled edge plate that was so often re 
placed wrong after its inspection. 

10) The orifice i.d. must be carefully 
checked during inspection periods and 
the handle marked to indicate the last 
calipered size. 

11) Connecting lines between 
primary element and the 
must not be less than %” and they 
should be graded at least 1” per foot 
to eliminate vapor or condensate traps. 

12) In the measurement of light 
hydrocarbons it is important to locate 
the orifice section at a point lower tha: 
the level of the material flowing fron 
a drum or vessel. Flashing of the mo: 
volatile materials occurs when the ori 
fice is installed above the mean liquid 
level. 


the 
instrument 


CALIBRATION METHODS 
All differential type and mercuryless 
or force-balance instruments are cal 
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Fig. 12. Caustic or 

acids flowmeter. 

brated dry using single-column well 
type manometers of various ranges. 
Low-range pressure gages and pneu- 
matic receivers are carefully checked 
by comparison with a precision mercury 
manometer calibrated in lbs./in.2 and 
tenths. The dial type standard indi- 
cating pressure gages are checked by 
comparison with laboratory test gages. 
Fig. 15 shows our test panel in detail. 
The four master gages span the range 
of 0-3000 Ibs./in. 2. 

The gages are tested periodically 
with the dead-weight tester which is 
ordinarily kept under lock and key. 
With more than three thousand gages 
in the plant to maintain, this is our 
method of doing the job quickly and 
efficiently. 

Fig. 16 is a detail of a spanner 
wrench that assists in the removal of 
threaded type pressure gage rims. 

Potentiometer recorders are quickly 
and conveniently checked with a series 
of check coils of fixed values. For check- 
ing purposes we replace the cold-junc- 
tion coil in the recorders with one of 
these coils of predetermined value. 
These coils merely supplement our por- 
table testing equipment and are used 
primarily for determining whether or 
not the fault lies in the instrument or 
its external circuit. 

Thermocouples made from duplex 
glass-covered wire are being used quite 
extensively where temperatures do not 
exceed 800° F., 

CONTROL VALVES 

The importance of control-valve 
maintenance must not be overlooked. 
The control system is no better than 
its control valves, These devices require 
perfect alignment, correct packing, 
proper lubrication, a good diaphragm, 
correct type of inner valve and must 
be responsive to slight loading air 
changes on the diaphragm. A trained 
instrument mechanic should always be 
assigned to the maintenance of this 
equipment. 

Control valves of large size or those 
requiring rapid response or amplified 
air pressure are equipped with air re- 
lays or booster pilots. 

INSTRUMENT AIR SUPPLY 

Pneumatic control equipment must 
have an adequate supply of clean dry 
air for trouble-free operation. We have 
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Fig. 13. Special arrangement of differential trans- 
mitter, flow measurement system for sulphuric 


acid service. 
2 
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COPPER TUBING WITH HP, 
COMPRESSION FITTINGS 


NOTE: Mil VALV ARE TEEL 


NEEDLE VALVES 

AR BACK WELDED 
Fig. 15. Testing panel for indicating and recording 
pressure gages. 
made extensive improvements in the 
instrument air system to provide a sat- 
isfactory air supply. Each operating 
unit is equipped with air scrubbing 
equipment and auxiliary air compres- 
sors to take over in case of plant air 
failure. These compressors “float”? on 
the air line and cut in at a predeter- 
mined minimum air pressure. 


STEAM GENERATOR CONTROLLERS 

All steam generators in the boiler 
house are equipped with automatic con- 
trollers primarily to insure maximum 
fuel economy but also to maintain con- 
stant steam pressure. The control sys- 
tem is designed to burn either gas or 
oil separately or in combination and in 
any ratio. The steam pressure is held 
within close limits in spite of the fact 
that waste heat boilers of varying out- 
put on other units in the plant also 
feed into the plant steam system. With- 
out control on the boilers it would be 
a difficult problem to maintain constant 
steam main pressures. The advantages 
of controlled steam pressures are re- 
flected in fuel saving, better pump and 
turbine operations and improved proc- 
ess control. 

One unique feature of this control 
system is the use of a specially-designed 
air relay to permit the operation of 
two different control systems on one 
master controller. The air relay has 
a ratio of approximately 1 to 10. 

Another interesting feature of this 
control system is the safety arrange- 
ment that prevents the introduction of 
more fuel into the furnace than there 
is air available for burning it. This 
safety system within the _ control 
scheme measures fuel quantities and 
balances them against air flow quantity 
in a totalizer which cuts back fuel load 


Fig. 14. Flowmeter with seal pots 
medium lighter than sealing medium 
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Fig. 16. Spanner wrench for pressure gage covers 

(Designed by F. Cauko.) 

ing pressure and increases loading 

pressure to the air flow controller. 
SPECIAL ITEMS 

Among the numerous special item: 
worthy of mention are the pH recorders 
and controllers, gas analyzing equi; 
ment and the Penetron. 

The determination and control of pH 
is important wherever water or wat 
solutions are used, The modern refine: 
is continually discovering new benefits 
and new economies through the utiliza- 
tion of pH instruments. The instrument 
men are instructed in the servicing of 
this equipment. A daily check of this 
equipment is required, at which tim 
the cells are carefully checked with 4 
buffer solution that is verified by th 
plant laboratory technicians. 

The Penetron is an instrument deve'- 
oped by The Texas Company and used 
in the refinery for the determinatior 


of wall thickness of lines, vessels and 


tanks. It accompishes this function wit 
a high degree of accuracy by the us 
of penetrating gamma rays. Caibratio! 


checks on the operation of the instrv- 


ment are made periodically in the sho 
as a routine service practice. 
CONCLUSION 

It has not been possible to mentio 
all of the worth-while practices a! 
operating methods used in our Instru 
ment Department, but it is hoped tha’ 
those presented may contribute som 
thing toward the improvement or soll 


tion of some of your own instrumenta- 


tion problems. 








; ment 


of ve 
engir 
Si 
has 1 
adde 
been 
them 


items 
m¢ rders 


equip 


of pH 
wate 
efiner 
enefits 
utiliza- 
ument 
‘ing of 
if this 
h time 
with 4 
by th 


deve!- 
d used 
natior 
Is and 
n wit 
ne use 
ratior 
instru- 
e sho} 





‘(in rockets and buzz bombs, for example) but they 














fogjess Leon (0 0 


ma f 
— a hey 


: 


¢ 







f 
* 


CD 


de ™ 
be 


e 








The first announcement of Hagan THRUSIORQ 
appeared late in 1945. 

At that time Hagan THRUSIORQ was already in 
service in major airplane and automobile engine 
factories. They were being used for the measure- 
ment of torque of standard horizontal engines and 


of vertical helicopter engines, and the thrust of jet 


| engines. 


Since then the use of THRUSTORQ in these fields 
has increased greatly. More companies have been 
added to the list of users; more THRUSIORQS have 
been placed in service by the companies using 
them; new uses for THRUSIORQ have been developed. 


VARIED APPLICATIONS 
THRUSIORQS are used today not only for these 


Foriginal purposes and for such allied applications 
}as measuring the thrust of intermittent jet engines 
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are also employed in connection with tests of 
chassis, valves, bearings and piston rings; in the 


weighing of liquids; and in many other ways. 


MEASURES WITH AIR 
Hagan THRUSIORQ measures force by automatic 


application of a measured pneumatic pressure on a 
precision flexible diaphragm. [The measurement is 
accomplished by no movement of the measured 
system. [This null displacement feature has already 
made possible the development of several new 
types of testing machines by users. 

Pressures can be registered on a manometer, o1 
gauges may be calibrated to give readings directly 
in foot-pounds. The location of any gauge ot 
recording device is determined solely by convenience. 

Our engineers will be glad to give you full in- 
formation concerning any type of application in 


which you are interested. 


HAGAN THRUSIORQ ye / 
measuring thrust and torque Wilda SW, 
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INTRODUCTION 
PERATION of conventional re- 
cording* equipment from a dis- 
tant contacting instrument? such 

as an anemometer, by a direct line and 


battery connection, or by use of either 


an interposed relay or a vacuum tube 
circuit, is a simple and straightforward 
engineering procedure when line and 
environmental conditions are reason- 
ably good. 

As line conditions deteriorate and the 
environment becomes unfavorable, use 
of neon-tube “static drains” and r-f. 
chokes,! in conjunction with relay-ca- 
pacitor?;? or vacuum-tube time-delay 
devices, is usually desirable, and makes 
possible dependable recording* through 
ordinary urban or industrial electrical 
“noise.” Use of conventional R-C spark 
absorbers*® prevents the recording in- 
stallation from raising the general 
noise level. 

When operating conditions verge up- 
on the “impossible” and line improve- 
ments are not feasible, satisfactory 
operation of the recording* circuit may 
still be attained, in many instances, by 
use of several expedients. Simplest and 
best-known of these is to convert the 
instrumental signals into a.c., by means 
of a local battery and local alternator 
(such as a microphone hummer); to 
transmit the signals as a.c., and to re- 
ceive them by means of a tuned ampli- 
fier—with time-delay “judgment,” if 
necessary, to eliminate the effects of 
most line imperfections and extraneous 
electrical “noise.” This method requires 
a remote battery, but performs well un- 
der a wide variety of “difficult” condi- 
tions, and permits transmission of sev- 
eral signals over a single line.® 

When a remote battery will not func- 
tion dependably, because of chemical or 
radioactive contamination of the instru- 
ment site, or cannot be changed when 
run down, various methods of operating 
a recorder by measuring changes in line 
drain may be employed. One of the best 
of these is the use of a “kick coil” at 
the near (recorder) end of the line. 
This procedure, first developed as a me- 
thed of last resort, furnishes a prac- 
tical solution to many recording prob- 
lems, 

KIcK-CoiL RECORDER OPERATION 

General Principles—When a circuit 
consisting of an iron-cored inductance, 
a battery, and a switch, is closed, the 
core of the inductor is magnetized, the 


not 
or 


Eprror’s Notre.—The author does 
mean the usual (“curve-drawing”’ 
“chart” or “graphic”’) recording, but regis- 
tering or counting or integrating. The “re- 
corders” in this article are commonly known 
as magnetic counters or electrical counters. 

M. F. BEHAR. 

+Eprror’s Note.—Similiarly, this would be 
the “primary device” or the “transmitter.” — 
M.F.B 


Page 444—/nstruments—V ol. 21 








field quickly attaining maximum 
strength. When the circuit is broken, 
this magnetic field collapses quickly, in- 
ducing currents in the windings. This 
is the most common cause of contact 
sparking; and this induced current is 
normally absorbed by a resistor-capaci- 
tor spark absorber to lengthen contact 
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Kick-Coll Operation of Impulse Registers or Counter 


By RONALD L. IVES, Indiana University, Bloomington, Indiana 


luctant core attenuates high-f; 
disturbances. 

In operation, induced currents 5f +h, 
correct polarity pass through tl de 
and charge capacitor Cy. Circuit cha). 
acteristics are so chosen t} the 
charge on C; (positive) becom: 


enough to offset the bias of th 





PROTECTIVE DEVICES 





Fig. 1. Simple triode circuit. 


life and to prevent radio interference. 

If a second winding is placed on the 
core, currents of one polarity will be in- 
Guced in it as the magnetic field is built 
up (circuit closes) ; and currents of the 
reverse polarity will be induced as the 
magnetic field collapses (circuit opens). 
When no change takes place in the 
magnetic field, no current is induced in 
the second winding. 

In consequence, if the primary of a 
transformer is connected in series with 
a battery and an interrupter (instru- 
ment with make and break contacts, 
such as an anemometer), current of one 
polarity will be induced in the second- 
ary on each “make”; and of the oppo- 
site polarity on each “break.” Many 
automotive ignition systems operate on 
this same general principle. 


Simple Triode Application. — Wiring 
diagram of a simple triode application 
of the kick-coil receiver is shown in 
Fig. 1. The instrument here shown is a 
contacting anemometer, which is at the 
far end of the line. Successful opera- 
tion over field wire lines more than 
twelve miles long, resting directly on 
the ground, in a saline environment, 
has been obtained. Protective devices 
consist of radiofrequency filters and 
neon-tube static drains. No spark ab- 
sorbers are necessary in this installa- 
tion, as the induced currents which 
would normally produce sparks are re- 
moved by the secondary coil and used 
as operating impulses. 

The transformer characteristics are 
not critical. When the battery voltage 
is six, a 110/220-0-220 replacement type 
transformer, with the line connected to 
the primary, is quite satisfactory. Use 
of a high-grade transformer in this cir- 
cait is not advisable, as a somewhat re- 


only when the line circuit is opened 
Minor charges, resulting from lin 
noises, are drained away by Ro. 

The triode is biased beyond cutoff 
When this bias is offset by the charg 
on Ci, the tube draws plate current, 
the counter is actuated, and the charge 
on C; is dissipated. The resistor R 
slows this dissipation so that the count- 
er can operate fully. 

As shown (Fig. 1), cathode bias is 
attained by use of a bleeder, evaluated 
at approximately 100 ohms per plat 
volt. Section R5 must be rated to carry 
bleeder current only: section Ry needs 
a higher rating, as it carries both 
bleeder current and plate current of 
the triode. A-c. operation of this plate 
circuit is entirely practicable. 

In a few instances, a “depeaking” 
resistor, R;, in the diode circuit, will be 
found desirable. Within a wide range 
of contact closure frequencies, the time 
of energization of the counter will be 
substantially constant. When this time 
is critical (not a common condition), it 
can be held constant within approxi- 
mately one percent by shunting a volt- 
age regulator tube across the trans- 
former secondary. 

This circuit is extremely flexible; and 
can be made to work dependably unde! 
a wide variety of conditions, with al- 
most any standard components. A! 
early model functioned satisfactorily 
using a 6H6 diode and a 210 triode. 
Later models, using a 117N7-GT tube 
and raw a.c. on the plate required a 
simpler plate supply and were equally 
satisfactory. 

Numerous modifications of the funda- 
mental circuit, to suit special needs, are 
possible, and, in general, are so obvious 
that description is unnecessary. On one 
installation, where power economy was 
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pssential, a cold-cathode rectifier was 
<ybstituted for the diode, and a sensitive 
relay for Re. 

Blocking Oscillator Applications — 
when triode plate current needs exceed 


CURRENT 


cuit after the desired function is per- 
formed. Simplest method is the use of 
raw a.c. for plate supply. Two other 
simple methods of interrupting the 
plate current are shown in Fig. 3. In A, 
which is suitable for use when the time 
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GRID MORE 
AS PLATE CURRENT 
INCREASES 





Tl 


Cm 


R2 








Fig. 2. 


that conveniently obtainable with the 
“straight” triode circuit, a triode con- 
rected as a blocking oscillator? may be 
employed, as in Fig. 2. This is a stand- 
ard application, but care must be used, 
in practice, to limit the plate current 
to a safe value, and to guard against 
plate cireuit vagaries produced by mo- 
tion of the counter armature. Plate cur- 
rent may be limited to a safe value by 
use of a series resistor (current limiter, 
Fig. 2); and anwanted plate voltage 
fluctuations, produced by the operation 
if the counter, may be reduced to a 
negligible value by use of a losser coil, 
consisting of one or more shorted turns 
wound directly over the counter coil. 

Extreme efficiency may be obtained, 
with this circuit, by judicious overvolt- 
ing of the triode plate. If this is carried 
oo far, however, the mechanical 
tresses produced within the tube will 
fatigue the element supports, eventual- 
ly, and often rapidly, leading to their 
failure, with resultant shorting of the 
lements and consequent damage (often 
pectacular) to the other circuit ele- 
nents. In practice, overvolting is best 
used only on “‘one-shot” devices, such as 
roximity fuzes, where component life 
need only be a few seconds. 




































Thyratron Operation. — Quite ob- 
iously, a thyratron, or other gas tri- 
bde, can be used in place of the high- 
vacuum triode in Fig. 1, if some means 
Hs provided to interrupt the plate cir- 
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operation of counter 


between operations very greatly exceeds 
the time necessary for an operation, the 
counter is operated, through the thyra- 
tron, by the energy stored in the capa- 
citor. When the voltage on the capaci- 
tor drops to the extinction voltage of 
the tube, no more plate current can 
flow. The capacitor then recharges, 
slowly, through a high resistance, from 
the plate battery. An electromechanical 
method of opening the plate circuit is 
shown in B. Here, a contact, actuated 
by the counter armature, opens the cir- 
cuit when the armature has completed 
its swing. A capacitor from battery 
side of the counter to ground is some- 
times desirable to insure a clean break 
of the circuit. 

Whenever the incoming signal is sub- 
stantially “clean,” so that discrimina- 
tion between line noise and signal is 
not necessary, the use of the kick-coil 
and diode circuit is not necessary, and 
the conventional “make and break”’ cir- 
cuit® will be found more suitable. 

Use and Step 
Counters.—Where the frequency of in- 
coming impulses is such direct 


of Submultipliers 
that 
operation of a counter is inconvenient 
or impracticable, any conventional step 
counter or submultiplier may be operat- 
ed from the kick-coil and diode circuit, 
either directly, or through a_ buffer 
tube. In general, when incoming signals 
are unequally spaced, electromechani- 
cal submultipliers, composed of either 
ratchet relays or stepping switches, will 





be found suitable when the average fre 
quency is less than one signal per min 
ute”; and various thermionic submul 
tipliers will be found useful as the fre 
quency of incoming signals increases. 
Care must be exercised in the selection 
of a vacuum-tube submultiplier, how 
ever, for many of found most 
useful for operation from equally-spac- 
ed impulses (such as television count- 


those 


ers) are virtually useless when the im- 


pulses have an unequal or random 
spacing, 
Application to Capacitor-discharge 


Recorders.—Many of the relay-operated 
capacitor-discharge recorders developed 
during the recent war can be adapted 
for silent and nearly trouble-free vac- 
uum-tube operation by use of a trans- 
former. Although these recorders take 
many forms in their adaptations to spe 
cial uses, the general principles involv 
ed are similar, and one illustration will 
suffice to show the general method of 
adaptation. 

Summary circuit of the Grinnell Re- 
corder,!° widely used by the Chemical 
Warfare Service, is shown in Fig. 4. In 
this device, capacitor C, charged 
from the battery each time the control 
circuit (not shown) 
discharged into Cy each time the con 
trol circuit opens. Cz discharges con 
tinually through an instrument, having 
resistance R.». In consequence, current 
through the instrument is a function of 
rate of contact closure in the control 
circuit. This rate is not quite linear, as 
C, does not discharge to zero at each 
transfer, but to the voltage across Co. 
A part of this nonlinearity may be eli- 
minated by use of a “depeaking”’ resist- 
or, R,. Calibration formula for this re 
corder (R, 0) is: 

1000 C; F' Ee 


1S 


is closed, and 


1S 


1 + Cy FR 
in which: J ; instrument current in 
milliamperes 
C; = impulse capacitor capacitance in 


farads 

F' = contact closure frequency (num 
ber per second) 

Ee battery voltage 

Rn instrument resistance 

Time constant of the recording cit 
cuit is determined by the capacitance of 
Cz, which is usually about 1,000 times 
C,; in anemometric work. (Other 
stants for this application are: / 


in ohms 


con 
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! Fig. 4. Summary circuit of the Grinnell capacitor-discharge re- 
; corder, originally developed for meteorological use. Figure from 
Fig. 3. Thyratron operation of counters. Chemical Warfare Service. 
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0-1 ma.; C; 4 mf.; Es = 45 volts; Ru 

1,000 ohms). As the d-c. resistance 
of the smoothing capacitor C2 is usual- 
ly low, particularly when an electrolytic 
capacitor is used, the value of Rm» must 
be corrected for it. 

One method of adapting the capaci- 
tor-discharge recorder for vacuum-tube 
operation, using a “kick-coil” coupling, 
is outlined in Fig. 5. This is only one of 
a large number of possible adaptations. 
In this arrangement, impulse capacitor, 
C, (which corresponds to C; in Fig. 4) 
is charged from the regulated power 
supply through a thyratron whenever 
the anemometer contacts “make.” Use 
of a large negative bias on the thyra- 
tron makes the recorder relatively in- 
sensitive to unwanted “noise.” Where 
operating conditions are bad, a diode- 
capacitor-resistor circuit may precede 
the thyratron, giving the circuit some 
additional “judgment,” but adding falli- 
ble components. 

When the anemometer contacts open, 
the second thyratron fires, charging Ce 
from C,. Smoothing capacitor Ce is 
continually “bled” by the load resist- 
ance, which corresponds to the instru- 
ment resistance of Fig. 4. With this 
circuit, the impulse capacitor is not 
charged to the full supply voltage, but 
to this voltage less the “transfer drop,” 
which approximates the value of the 
supply voltage less the extinction volt- 
age of the first thyratron. Likewise, the 
impulse capacitor (C,) does not dis- 
charge to the voltage on the smoothing 
capacitor (C2), but to a higher voltage 
approximately equal to the voltage on 
Ce plus the extinction voltage of the 
second thyratron. 

Resistors R; and Rg in this circuit are 
grid current limiters: resistors Re and 
R, protect the capacitors against the 
surges incident to beginning of power 
transfers. 

Because the voltage surge applied to 
the grid of the first thyratron is usually 
much less than that applied to the grid 
of the second, owing to the absorptive 
properties of the closed primary circuit 
on “make,” grid bias voltages must be 
adjusted independently 

Practical limits of a recorder of this 
type, using commercial components, are 
approximately from two cycles per min- 
ute (at lower values cumulated leakage 
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Fig. 5. Circuit of capacitor- 
discharge recorder using kick- 
coil operation and a regulat- 
ed power supply. 





becomes a problem) to three hundred 
cycles per second (above which “the 
transformer core won’t follow’). No 
great error is introduced by random- 
ness of impulse distribution within 
these ranges. If an “audio” transform. 
er is used in place of a “power” trans- 
former, the upper frequency limit may 
be raised. 

Note that the electrical function of 
the thyratrons in this circuit is analo- 
gous to that of the charging diodes in 
some television counters, and that, for 
some applications, the simpler diode cir- 
cuit will perform adequately. 


CONCLUSIONS 

Use of “kick-coil” coupling between 
a contacting instrument and a recorder 
makes possible operation under extreme- 
ly difficult environmental conditions. 
Because a vacuum-tube circuit suitably 
coupled to a “kick-coil” functions on 
only one type of change in the control 
current (inerease or decrease, not both), 
this arrangement may be used, in many 
instances, to eliminate time-delay com- 
ponents; and if two secondaries are 
used (as in Fig. 5), two operations in 
sequence may be performed for each 
contacting cycle in the primary circuit. 

Independent simultaneous operation 
of a number of circuits is possible by 
use of separate secondaries, or, in ex- 
treme cases, of separate transformers. 
Numerous other modifications and ap- 


plications of this general princ 
possible. 

Although the current trend is 
the replacement of all electro: 
ical components by vacuum tu! 
vironmental conditions someti: 
quire the reverse. Simple or yx 
relays can be substituted for 
tubes, or groups of them, in al! 
foregoing circuits, and will fun: 
all of them, although usually wi: 
relatively narrow-range of frequ 
Such a “retrogressive” substitu‘ 
economically desirable when the 
menon to be recorded is of rela 
infrequent occurrence, so that the ye. 
cording device is in “productive” 
tion for only a small percentage 
time. 
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X-Ray Diffraction Standards 


[SEE COVER PHOTO ]} 


Identification of powdered chemical 
compounds, as positive as fingerprint- 
ing, is the object of a cooperative pro- 
gram sponsored by the American So- 
ciety for Testing Materials and the 
American Society for X-ray and Elec- 
tron Diffraction. The specific object is 
an indexed compilation of exact meas- 
urements in convenient card form. At 
present, 3000 compounds have had their 
“fingerprints” put on cards, The Na- 
tional Bureau of Standards’ project, 
under H. E. Swanson, increases the 
number of indexed substances and im- 
proves the accuracy of existing data. 

The 180°-are instrument at the NBS 
(cover photo), of which 160° is usable, 
has significant advantages over the 


usual 90° swing. As the Geiger-counte! 
housing swings slowly, its movement is 
synchronized with a strip-chart recorder 
on which the pattern is autographed. 
Samples are chosen first for absolute 
identity and secondly for freedom from 
impurities. In practically all cases the 
sources of samples are the cooperating 
industrial laboratories. In fact, the first 
substantial contribution of diffraction 
data (on about 1,000 substances) was 
made in 1938 by the Dow Chemica! (0. 
As a further check on the identity of a 
compound, samples are considered from 
different sources. Laboratories prepar- 
ing chemicals that may serve as a basis 
for diffraction data are invited to con- 
tribute small samples to the NBS. 
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«WOW! DINALOG TEMPERATURE MEASUREMENT 


with thermocouples or resistance bulbs 


IGH RANGES... LOW RANGES... IN BETWEEN— the 
nique advantages of Dynalog Electronic Instruments are 
daptable to practically any process having temperatures 
o be measured, recorded, or controlled exactly and fast. 
sing either thermocouples or resistance bulbs, these 
instruments are unequalled in their flexibility of applica- 
jon—just as they are in their combination of accuracy, 
ensitivity, and speed of response. 


Dynalog Instruments are widely recognized, also, for 
heir mechanical simplicity. They have fewer moving 
parts, and no parts moving faster than the pen . . hence 
maintenance is virtually eliminated. There’s no slide wire, 
ho galvanometer, no batteries, no gears, no moving con- 
acts. A simple balancing capacitor, driven by a powerful 
push-pull magnetic positioner, entirely does away with all 


brdinary causes of trouble or failure. 


Using other primary elements, Dynalog Instruments are 
vailable for the measurement or control of pH, flow, 
pressure, and other process variables. Write for Bulletin 


397. The Foxboro Company, 46 Neponset Avenue, 


oxboro, Mass., U. S. A. 


@ FOXBORO 


DYNALOG ELECTRONIC 
RECORDERS 


FOXBORO 


DYNALOG ELECTRONIC 
CONTROLLERS 


OX BOR 


REG. U. S, PAT. OFF. 


EMF DYNALOG 
CONTROLLER 


_THERMOCOUPLE 





M/40 FLOW 
CONTROLLER 


OIL FUEL 











With Thermocouples—On Pipe Stills, This 
Foxboro Combination assures extremely ac- 
curate, trouble-free control of transfer line 
temperatures under all conditions. 

















RESISTANCE 
Ae 
Gonna nnnnenansy 


M/40 FLOW *s $ DYNALOG 
CONTROLLER  bewwnnnnfnnnde-nnne J td CONTROLLER 
(STABILOG) (HYPER-RESET) 











oe i 


With Resistance 


Bulbs — For Tower 
Top Control, this 
Foxboro combina- 
tion provides the 
sensitivity, speed 
and accuracy so es- 
sential to peak 


operating efficiency ms 
and economy. C) 
-- 











ELECTRONIC 
INSTRUMENTS 
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Associated Research, Incorporated HYPOTS giv> 
the manufacturer who must meet A.S.T.M., 
Underwriter’s Laboratory and A.I.E.E. specifica- 
tions fast, accurate insulation breakdown test- 
ing. Discriminates between leakage, breakdown, 
and short. 
The model 404 shown is a. lightweight, portable 
instrument especially suited to production line 
testing of appliances such 
as irons, toasters, etc. 

Six models to meet A.I.E.E 
specifications are 
available in 3 KVA 
capacity. Two mod- 
} els meet A.S.T.M. 






specifications in 2 
KVA capacity. 

If you have a prob- 
lem of insulation 
testing, Associated Research engineers may have 
the answer. We will be happy to consult with 


you. 
WRITE FOR BULLETINS 





Associateo Resexacn, @® 


Zan cortnaortated 


233 S. Green Street Chicago 7, Hilinois 















THERMOCOUPLE 
WIRE 


C. P. PLATINUM 
AND 

C. P. PLATINUM- 

RHODIUM 













QUOTATIONS 
ON 
REQUEST 


PRICES 
VARY 
WITH 

MARKET 


Manupactu red. Calibra fed aud 
Gua rauteed By 


THE AMERICAN PLATINUM WORKS 


231 NEW JERSEY R.R. AVE., NEWARK 5,N. J. 
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straight-line function, the left and right hand members of FE 


is not the case. 






SHOP KINKS 


Compensating Mulltvoltmeter Pyro; 










for Ambient Temperature Chances 





By R. H. GRANT, Material Engineer, and 
J. T. CATALDO, Electrical Engineer, 
Material Laboratory, New York Naval Shipyard, \, 











N a thermoelectric-pyrometer circuit, Fig. 1, 

junction compensation method most widely accept: 
a bimetallic spring which automatically shifts the m 
zero of the millivoltmeter as the ambient temperat 
changes. 

Although this is a simple, inexpensive and, in m 
a satisfactory method, it does not provide 100% co 
tion over the entire temperature-indicating range of th: 
strument. This is particularly objectionable where ¢ 
bient temperature (t2) varies widely. 





































Let us take the simple type of pyrometer consisti Tl 
thermocouple and a millivoltmeter correctly adjusted an 
sil 
Pale aL A ‘i re, 
J, <Goncrion N : O 
Fig. Elementary Circuit ay 
aie Typical 
emperature- millivolt % 
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TEMPERATURE 





calibrated but without compensating or “swamping”’ 
ance. If this pyrometer was calibrated for an ambient te: 
perature of 25°C. (77°F.) and is used at this ambient ten 
perature, it will correctly indicate the temperature 7; (Fis 
1) of junction J;. 

The thermo-emf. is proportional to the temperatur« 
ference between junctions J; and Jo, or 


mv. < (T; eS (] 







But when 7’ Zo Cu 






mv. « (7; ESSER Pad) 6 as © 1 ee (Z 






This temperature-millivolt relationship being non-linea 
its expression gives no definite values to work with.* How 
ever, examination of the millivolt curve, Fig. 1A, discloses 
that for relatively small increments of temperature no se! 
errors will be encountered if the relationship is regarded a: 
linear. Therefore, it is possible to express the relations 
in the following manner: 


mv, — ky (T1- To) +ko (Te —-T) +... kea(T. 


where: k;,ke2,...kn = millivolts per degree within th« 
defined by To, T1, etc. 

However, inasmuch as changes in ambient temperatu!' 
affect only that portion of the curve covered by 7; to 
we will combine all other factors into one expression ~ 
or mv. = ki (T1 —To) += tn when To = 25°C. 














os ) \ 
















mv. ky T 25k, SR Se, ee eae ane . (4 








Assuming that the ambient temperature has been reduc 





The opinions or assertions contained herein are the privat 
of the authors and are not to be construed as official or r¢ 
the views of the Navy Department or the Naval Service 

*If the relationship between temperature and millivolts 







(2) could be equated by the use of a constant. Unfortunate 
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PRESSURE 
OPERATED 
SWITCH 


* Simplified Design 
* Withstand Pressures to 6000 PS! 
* Easily Adjusted Over Wide Range 


* Available with External Adjustment 
and Manual Re-set 


This switch is available in several combinations of switching 
and adjusting arrangements, depending upon the service de- 
sired. A uniform housing dimension is provided for all switches 
regardless of their operating range. 

Our Engineering Staff stands ready to work with you on 
your specific application problems. Write today for 
descriptive literature. 











MELETHMON LORPORAT/ION 


MANUFACTURERS OF Geoue H Starbrd EQUIPMENT 


Dept. A-4 950 North Highland Avenue, Los Angeles 38, Calif. 


MARSHALLTOWN iisure 83 is « verv 


sensitive instrument utilizing a diaphragm for 
pressure communication, and is recommended for 


extremely low pressure service. 

The following standard dials reading in inches 
of water are available—0-15”, 0-30”, 0-60”, 0-100”, 
0-150”. 

Ounce graduated dials can also be supplied in 
a range from 16 ounces to five pounds. 

It is available in the 2%”, 3%”, and 4%” dial 
sizes and mounted in a black enameled, deep steel 
case. Write for details and price. 


MARSHALLTOWN manufactures one of the most 


complete lines of indicating pressure gauges—there is a 
Marshalltown gauge for every purpose and pressure. 


Marshalltown Mfg. Co., Marshalltown, lowa 








it’s KESTER 


for real 
soldering 
efficiency! 






QUALITY — UNIFORMITY 


Improve performance and eliminate 

rejects by standardizing on Kester Cored 
Solders. When manufacturing costs 

and maintenance operations are high, it will 
pay dividends to use the best cored 


solder made. 


There is a Kester Cored Solder that can be 
fitted to your needs. Troubled with a difli 
cult soldering operation? Consult our 
engineers on any soldering problem 


No obligation to you. 


KESTER 


KESTER SOLDER COMPANY 
4216 Wrightwood Ave., Chicago 39, Illinois 


Factories also at—Newark, New Jersey—Brantford, Canada 
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AW P-O-Matic 


Features quick changeover, utilizing over 
fifty terminal shapes. For wire sizes 22 to 12. 


Insulation 
Support 


SOLDERLESS ELECTRICAL 
CONNECTIONS PER HOUR 


Air-Operated—vuses standard 
shop pressures (60 to 100 p.s.i.). 


yp to 2000 


AMP-O-Matic Details: 


Terminals —ring-tongue, spade, 
splice, disconnect, furnished in 
pre-formed strip on handy reels. Readily Convertible—average 
mechanic can make changeover 
for various terminal shapes, also 
necessary maintenance. 


Compact—small, lightweight, 
easily moved. Needs only 14°’ x 
21"’ bench space. 


Write for full information on how to put the AMP-O-Matic to work in your plant. 


PsA AIRCRAFT-MARINE PRODUCTS INC. 


1506 North 4th Street, Harrisburg, Pa. 
Sole Canadian Representative: : 
F. Manley & Sons, Ltd., 82 Adelaide St., E., Toronto, Ont., Canada 
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* Most Accurate 
Mixer Made 


Widely used for X-Ray 
and Color Film develop- 
ers and other processes 
requiring exact control; 
also for shower baths. 





Connections 
Thermostatically mixes hot 


Capacit 
6 to "0 te and cold water and delivers a mixture 
per min at any constant teniperature required. 
2 Outstanding for its quick acting re- 


sponse to any change in temperature 
setting or supply line 
temperatures or pressures. 


Other Controls for 
Capacities up to 
10,000 gals. per min. 


Write for Bulletin 358-H 


The Powers Regulator Co. 
2734 GREENVIEW AVENUE, CHICAGO 14, ILLINOIS 
Offices in 47 Cities @ See your phone book 848 


= -POUWERS 


WATER TEMPERATURE CONTROL 


changes in 


55 Years 
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to —25°C. and that temperature t, 
thermo-emf. now becomes: 


remains the 









mv.’ = ky ( 7) To) + = tn ko (To T 
mv.’ ky T 25k, -t<tat ko (To —T»’) 
mv.’ = mv. + ko (To To’) 

mv.’ = mv. ko [25 


(—25) ] 
mv..=mv.+ 50k) .... 

In comparing Equation (5) with Equation (2). 
that the instrument will indicate 50°C. high, ow 
to the decrease in ambient temperature. This 50 
only part of the result of changing the ambient tem), ratuy 
The millivoltmeter being a permanent-magnet n ing- 
instrument, the torque developed by its moving sten 
overcome the spring torque is proportional to the ey 
flowing through the moving coil. This current ean }, 
pressed as follows: 


S See 





mv. 
I25 = — 
Ros 
where: J2; = milliamperes at 25°C, 
mv. = millivolts at instrument terminals (25°C ) 
= resistance of instrument at 25°C. 
ky (Ti - To) + = ta 
Ros 
The electric circuit of the instrument is composed p 
pally of copper wire which has a positive temperature , 
efficient. Hence, when the ambient temperature is decreas 
to —25°C., the resistance of the circuit decreases: 


mv. ki (Ti1—To)+=ta 






















































Res Ros 
The current at —25°C. ambient temperature would be: 
mv.’ 
Tos = ( 
R.25 
I MV. 7 50ko mv. + 50ko 
25 = = eg: 





R.25 R-25 (0.8075) 


These equations are expressed in their simplest form, as. 
suming negligible change in lead resistance and _ ignoring 
voltage drop in the leads. 

Comparing Equation (10) with Equation (8), it is obvious 
that the current 7.2; at —25°C. and hence the deflection oi 
the instrument, is greatly increased because of (a) the in- 
crease in thermo-emf.; and (b) the decrease in resistanc 
of the instrument circuit. 

A graph of these effects is shown in Fig. 2. The ( 
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Fig. 2. UNCOMPENSATED PYROMETER 
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Junction Error can be corrected by shifting the mechanic: 
zero Of the millivoltmeter as described above. This leaves t 
Copper Error as the total error of the system. Taking t 
temperature coefficient of resistance of copper as 0.00385 | 
°C., it is evident that this copper error amounts to 0).38 
per °C, change in ambient temperature. Thus a 10°C. chan 
would produce an error of 3.85%. 

To reduce the Copper Error, a series resistance, 
of a “zero” temperature coefficient material, is introduc 
in the circuit in series with the moving coil. A simple cal 
lation discloses that if 50% of the total resistance of t 
instrument is composed of copper and 50% of “zero” te! 
perature cofficient wire, the effect of a change in :‘ 

**It may be of interest to note that if Ste — 0 and To 


ciently close to 'To for the slope to be linear, then kyo 
mv.’ = ky (TT, - Tv’) 





























































MASS SPECTROMETER 


LEAK DETECTOR 


‘Tried and proved for accurately detect 
ing leaks in high vacuum systems and 
other equipment and products. Used 
wherever a vacuum, fixed pressure o1 
special atmosphere must be maintained 
in equipment for extended periods ot 
time. 


@ Highly sensitive—responds to less than 1 part in 200,000 of 
Helium in air. In leakage, it detects a flow (from atmospher: 
into vacuum) of less than 0.00001 std. cc/hr. Finds small 
leaks in the presence of many large ones, Leakage can be 
measured quantitatively. 

Specifically designed for simplicity, ease and continuity of 
operation. Sturdy and dependable. ; 
Constructional features include: all operating controls, includ 
ing valves, on front panel. Mechanical section designed fo: 
rapid, easy assembly. All-metal construction—no glass to 
break. Fan-cooled diffusion pump—no water required. Metal 
pressure gauges, uninjured by exposure to atmospheric 
pressure. 
115 v. 60 cycle, AC operation. No storage batteries. 

Test and demonstration on your sample 

arranged at our plant, without obligation 


Literature LD 56 upon request 


Also manufacturers of 
Fixed and Variable Leaks and Vacuum Couplings 24 to 48 hour 


/ VACUUM-ELECTRONIC ENGINEERING CO. delivery on 
316 37th STREET «© BROOKLYN 32,.N. Y. Simpson panel meters 


We've been shipping voltmeters, amme- 
ters, milliammeters and microammeters in 





rm, as 

gnoring standard stock ranges on that schedule for 
some time now. We have built up a stock 

obvious of 2”, 3” and 41” instruments and, as you 


nm . rs of see, they are on our shelves in their attrac- 
le sot ¢ ¥ 


sistance 


tive red and black boxes, cellophane 
wrapped for protection, ready for your 
orders. Your Simpson jobber can give you 
listings of available instruments. 

The same high quality and exclusive 
construction features that give these 
meters their reputation for staying accu- 
rate are also available to you in special, 
made-to-order 
instruments to 
meet your indi- 
vidual problems. 


Available in round 


DETERMINES ITS QUALITY cases, open face 


CCURATE control of temperature or pH is vital to modern heat treating or chemical and shroud type. 
\ Processing, because only in this way can uniform quality be obtained under 
mass production conditions. 
Potentiometers have made such control possible, and “the heart” of these instruments in Ask your jobber. 
most cases, for over 25 years, has been the Eplab Standard Cell. This cell is a “yardstick” 
for the translation of voltage to temperature. The first commercial cell of its type, constant 
research has made it “as standard as sterling”. SIMPSON ELECTRIC COMPANY 


When you buy potentiometers, specify Eplab Standard Cells. ‘ 5200-18 W. Kinzie St., Chicago 44, Ill. 


THE EPPLEY LABORATORY, INC. fw aa 


SCIENTIFIC INSTRUMENTS + NEWPORT, R. I., U.S. A. 


INSTRUMENTS THAT STAY ACCURATE 
y 
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VALVE . . . 5000 PSI heavy-duty 


4-way Selector... 1'/2” pipe size 


Source: SAVAL COMPANY 
1909 E. Sist St., Los Angeles 11, Calif. 


Extremely low handle load, 
leak-proof design and long 
service life are outstanding 
features of SAVAL’S No. 
8298 heavy-duty, 5,000 PSI, 
4-way selector valve. 

Designed for service with 
oil, water or gas for pres- 
sures up to 5,000 PSI the 
valve has a rugged bronze 
body with heavy-duty con- 
struction throughout. Inte- 
gral stops and balanced de- 
tents assure smooth, trouble- 
free operation. 

It employs SAVAL’S pat- 
ented “Shear-Seal” principle. 
This provides a metal-to- 
metal seal that is self-aligning and automatically 
compensates for wear. Not critical to dirt because 
foreign materials are wiped away instead of lodg- 
ing between the sealing surfaces. Only one basic 
moving part. May be serviced without removing 
from lines. Requires no lubrication or packing ad- 
justment throughout its life. Good for 1,000,000 
cycles under most severe and exacting conditions. 

Send for details on No. 8298 or for catalog on 
complete line of industrial valves. SAVAL special- 
izes in furnishing valves to meet your specific re- 
quirements. On specials, please indicate pipe size, 
operating pressure and fluid used. Quick service 
from regional representatives. 




















Ormount 


SIGHT FEED 
BUBBLERS 





Used for tanks under pres- 
sure, continuous gauge 
operations and to indi- 
cate presence of air flow. 





@ Fer high pressures 

@ Easily removed transparent plastic 
bowl 

@ Panel mounting or inline pipe 
installation 

@ Needle valve for easy regulation 
of air flow 

@ Construction—brass or steel 


TRIMOUNT PITOT TUBES 


Indicate flow of air in a pipe or duct to check out-put of 
vacuum pumps, blowers, gas or axial flow turbines, heating 
or ventilating systems, wind tunnels. Complete test kits with 
all equipment necessary for field tests. 


Write for literature 


TRIMOUNT INSTRUMENT CO. 


37 W. VAN BUREN ST. CHICAGO 5S. ILL. 
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temperature will cut the slope of the Copper Erro 
half. It would be convenient if the éntire instrum: = 
could be made of such wire; but thermo-emf. be ot] 
order of millivolts, if the inserted resistance exce: ian 
tain value, we shall no longer obtain sufficient c¢ t +, 
operate the indicator. 

Although the indicator can be made to operat 
current by reducing the spring torque and by incr 
number of turns of wire on the moving coil, sp1 q 
can be reduced only a certain amount before the ¢ i aa 
weight ratio falls below a safe value and poor p< mai 
results. Increasing the number of turns adds we ht 4) 
copper resistance if the same size wire is used. If, 1Use 
space limitations in the air gap, adding turns necessitate 
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the use of a smaller size wire, the copper resistince w; OF R 
increase greatly, defeating the purpose of the added ty» 

The design of an instrument is a compromise. It ma For | 
that in recent years instrument sensitivity has been gyea;)famtan MO 
increased, without increasing the number of tur paint, 
creasing the spring torque, by the use of improve ivy tor | 
materials such as colbalt, Alnico, etc. otalizi 


It would be convenient if the ratio of “zero” resistaycfMchemic 
temperature coefficient wire to copper would be the samlliscturiz 
for all instruments. This is impossible, as this ratio wi!| dius ot 
pend upon the temperature range of the instrument and th 
type of thermocouple used. 

From the above it is apparent that the use of a bimeta]lj 


comple 


$ 
BULL 


spring and of “zero” resistance coefficient wire does not | 
vide 100% compensation; also that the ambient temperatu 
error will be small at the beginning of the scale and greateg 


Fi, 3 CURVES SHOWING SUMMATION OF AMBIEN? TEMPERATURE £55CA$ WHER THE 
4 + _ COLD SURETION CORKECTION EQUALS THE COLD JUBCTIOB ZRAOR 


41 

} R 
& 5 | SOPPEN "| COLD JUNCTION GORRECTION —_ 
e | 





5 2-0 25 50 75 0 
SCALE READING IN PERCENT OF SCALE LENGTH 


at the upper end of the scale. See Fig. 3. Therefore it is cus 
tomary tg have the bimetallic spring over-compensate th 
Cold Junction Error in such a manner that the combine 
Cold Junction and Copper Errors are 100% compensaté 
at approximately half-scale. See Fig. 4. 





Fi, 4 SURVES @H0WING Si Mall. F AMBION MP SATURE ERRORS » 
K. ad JUNCT TION BQUDALS » ? TOM & nial 
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ERROR 





CORRECTION 
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25 50 74 
SCALE READING IN PERCENT OF SCALE LENGTH 


With poorest compensation at the ends of the scale, it 
logical, in selecting a pyrometer for use where ambient tem 
perature varies widely, to select a range such that the non 
nal operating temperature will be indicated at approx! 
mately mid-scale. It has been suggested that indicati! 
pyrometer systems be rated, as to accuracy, by stating t! | 
maximum ailowable ambient-temperature error in degre: 
for the second and third quarters of the scale and a great 
allowable error (approximately twice as much) for the firs 
and fourth quarters of the scale. 






The ambient-temperature error is not the only or ma 
source of inaccuracies: The millivoltmeter will be subject! 
the usual errors of such an instrument, depending upon t 
care and precision with which it is constructed. Genera 
speaking, a switchboard type will be a nominal 1 instru 
ment, while a portable type will be a 4% to %% instrume! 

Another source of error is the imperfect interchangeabi!!t 
of thermocouples. These are manufactured from selected m4 
terials which conform to the within reasonable limits (us 
ally +0.5%). Thus, when using one indicating instrume! 
and two thermocouples to measure the same temperature, 
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for practically all 





saint, varnish, syrups, 












ous other uses. Its 
remote indicating fea- 
e is new—get the 
complete story. 


SEND FOR 
BULLETIN 46-766 









pEMOTE INDICATION 
OF RATE OF FLOW 


or, molasses, crude oil, grease, 


_for measuring, indicating, . 
ptalizing flow of water and 
hemicals in continuous manu- 
iacturing processes and numer- 


HAYS 
VERIFLOW 


TOTALIZING-INDICATING 
METER 


liquids— 


etc., etc. 













COMBUSTION 


INSTRUMENTS 
AnO CONTRO 


It 1s cus 


: MICHIGAN CITY, INDIANA, U.S.A 
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Accurate 
DEW - POINT 
TESTER 


= 
> 
= 
~ 








=f Oe ie ee D 


Designed to determine the 
dew-point of gases which 


LI | { 
——, 


exist under high pressure. 
: Particularly adapted for re- 


search and industrial pro- 
cedures involving the de- 
termination of dew-points 
of gases. 


Determines dew-point of gases under conditions 


of pressure as they are found to exist. Designed 


primarily for use 
or ma gas transmission 
ib ject t 
pon t 
eneral 


nstru 


in connection with high pressure 


lines. Standard Range 0 to 600 


p.s.i. High Pressure Range 0 to 2,500 p.s.i. 


Complete line of Scientific Laboratory Equipment 


rume! — Write for Catalog No. 30-B — 


‘ci™ff HE REFINERY SUPPLY CO. 


621 E. 4th St., Tulsa 3, Oklahoma 


trumer 


ature, 








MOELLER 
INDUSTRIAL THERMOMETERS 


_.. Built upon Four Generations of 


GUARANTEED ACCURACY 


® Engineered to meet the exacting demands 
of modern science and industry. 

* Designed with the exclusive, patented 
Moeller Red Reading Glass for quicker, 
easier reading. 

® Sturdily constructed to assure years of 
lasting satisfaction. 

® Available in 5, 7, 9 and.|2 inch cases, with 
fixed or separable socket connections, in 
straight and angle form, with any desired 
scale range. 


For 80 years Moeller Products have set the standard 
of accuracy in the design and manufacture of tempera- 
ture indicating, measuring and recording instruments. 
Send for the new Moeller Catalog, now on the press, 
and literature covering— 








INDUSTRIAL, LABORATORY 
AND RECORDING THERMOMETERS 
THERMOSTATS «© HYGROMETERS 
HYDROMETERS © PSYCHROMETERS 
AND MARINE SPECIALTIES 


MOELLER 


INSTRUMENT COMPANY 
132nd ST. and 89th AVE. + RICHMOND HILL 18, N. 





Representatives in Principal Cities 
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Cerroseal-35 produces seal be- 
tween glass dome and metal fit- 
ting in this Absolute Pressure 
Gauge operating under 15 pounds 
differential pressure with the fol- 
lowing advantages over litharge 
and glycerine seal: 


1. Does not pull lose under 
vibration. 

« Not dissolved out by various 

vapors to which subjected in use. 

Leak tight joint obtained 

immediately upon setting. 


> w WN 


- Dome breakage eliminated. 
5. Less skill required for assembly. 


ments and many other applications. 


Dept. 18 40 Wall Street 





NEW SOLDER REPLACES 
LITHARGE and GLYCERINE 


> 





CERROSEAL 35 














Cerroseal-35 adheres directly to clean smooth glass, mica 
and most ceramics. Bonds to most metals like ordinary solders. 
Low working temperature—approximately 260° F. makes it an 
ideal hermetic seal for glass dial covers on delicate instru- 


Write for instruction sheet and working sample 


CERRO DE PASCO COPPER CORPORATION 
New York 5S, N. Y. 











Va 


Remote Indicators 


For the accurate remote indi- 










highly accurate AC selsyn- 
type units which may be ac- 
tuated by as little as 4 gr. cm. 
of torque. If desired, several 
indicators or receivers may 
be actuated by the one trans- 
mitter. Units are available 
for operation at 32 volt, 60 
cycles or 115 volt, 60 cycles 
and 400 cycles. For informa- 
tion write: 
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SAVE STEPS with 
KOLLSMAN TELETORQUE 


KOLLSMAN 


INSTRUMENTS 
80-58 45th Ave., Elmhurst, N. Y. 









cation of the position of 
controls, valves, meters, and 
various other devices, Kolls- 
man now offers a lire of 






















difference of 1.0% could be obtained between reading 
thermore, not all manufacturers use the same mil] 

temperature curve when calibrating instruments 0) 

ing thermocouple wire. 

Any appreciable change in the resistance of the . 
ing leads can introduce a serious error, because the 
ment is normally calibrated for a definite exter 
resistance. 

The user must be on guard to insure that the “c une. 
tion” of the system is at the same temperature as the ayto. 
matic compensator. 






nect- 









The insertion of foreign material in the leads is }\kely ¢, 
introduce additional junctions or thermocouples, a Dossi- 
bly at different temperatures, the resultant emf. being jp. 
correct and the indication of the instrument meaning|ess. 

Finally, the authors may mention that they have come 
across many instances where an operator was using thermo. 






couples made of other base metals than the thermocouples 
for which the indicating instrument was originally ¢ajj. 
brated. 

From the foregéing, it might appear that temperature 
measurements with an indicating pyrometer are subject to 
large errors. This is not the case. Manufacturers minimize 
all possible source of errors within their control. In the fina] 
analysis, however, the greatest responsibility rests upon the 
operator. 

In conclusion, it might be well to point out that lead re- 
sistance errors and copper errors do not exist in pyromete; 
systems using a potentiometer or null indication. Also, errors 
due to scale marking are greatly reduced. 




























Thermocouple - wire - twisting Fixture 
By SIDNEY SPUNGIN, Springfield, Mass. 







WO easily-made parts greatly simplify the job of twist- 
ing the ends of #8 gage thermocouple wires prior to 
welding. Also, this device will properly space the wires 
adjacent to the twist, so that the porcelain beads can \y 
easily pushed right up to the end of the thermocouple. Fig. | 















Pat #! Side “ew Vew—- 













: Thermaveph Wires #8 gaye Fig.3 
F.g.2 i § ‘ 

















Be | ‘be 

gives the dimensions of the parts. Figs. 2 and 3 show how 
to use them. The thermocouple wires are placed in the 
grooves of part #1 and squeezed together in a vise. Par 
#1 now acts as a spacer between the wires. Leave abou 
three inches of thermocouple wire above the vise. The! 
place part #2 over the ends of the thermocouple wire and 
bring down to within 114” of the vise. Rotate part #2 about 
two complete turns and then remove by lifting up. Cut of 
surplus wire, loosen vise and remove spacer (part #1). 
The thermocouple is now ready to be welded. 









































Shop Kinks continued on page 4% 
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Fr TWO ACUTELY SENSITIVE CONTROLS CHACE BIMETAL’S 
: FOR 1%) 
ect. PRESSURE-VACUUM APPLICATIONS 
ad = TYPE P with calibrated dial adjustment 
A precise switch with 
: " very close differentials for Re 
Luto 
use in liquid level alarms VW 
ely ti and controlling air and gas 
possi- pressures non-injurious to 
9 in- ; brass where accuracy and 
Ss, 06 sensitivity are important. Available in various 
come ranges from 0-180 psi and from 0-30” hg ~) 
tnermo- vac. Diff 1” we to 2 psi fixed. Electric ratings 
couples AC 1200 watts 110-600 V Non-Ind., AC 300 
cali- watts 110-460 V Ind., DC 110 watts 110- 
' 220 V Non-Ind., DC 60 watts 110-220 V Ind. 
erature 
ryect to TYPE LR adjustable with no calibrations 
be faa Regen meg R 
pon the switch of exceptionally 
rugged construction highly Vv 
ead re- resistant to shock and 
rometer vibration. Water-tight and 
, Errors weatherproof, this control is 4) owe cus 
especially suited to marine diesel applications. vif ee 
Available in various ranges from 0-180 psi WY e = = 
and from 0-30” hg vac. Diff 1” we oz to 2 
“ure psi fixed. Electric ratings same as Type P. ge TT 
‘sn ppan4 For complete details write: Dept. A, 
Dexter & School Sts., Watertown, Mass. 
' twist- bi eee 
te = we 
» Wires 
can be 
. Fig, 1 ‘ 
a No. 15—The Visaflame Control, Mercoid Corp. 
The Visaflame Control, product of the 
Mercoid Corp., is an unusual applica- 
tion of Chace Thermostatic Bimetal. Con- 
trarily, this burner control is placed where it 
¥ is actuated by the light of the oil burner 
" : a3 flame—not the heat. Diagram shows light 
rays from the fire reflected and focused on 
the small bimetal actuating coil. The coil 
absorbs the light waves and they are con- 
. verted into a form of heat energy. The 
bimetal coil then rotates, the movable elec- 
trode moves into the mercury pool and con- 
tact is closed. In the absence of light, the cir- 
cuit opens. Changes in heat surrounding the 
STANDARD FOR TESTING OTHER GAUGES Visaflame do not affect its operation due 
oncom - | sandord for testing pressure read- to a separate compensating bimetal coil. 
sw ead weight accuracy, Heise Extreme ease . +e 
Precision Gauges provide the quickest reliable way The sensitivity and reliability of the Chace 
| of mg ) ave ordinary gauges, (2) inspector's Thermostatic Bimetal used in this actuating 
yw how gauges, ‘or faster results where dead weight i 
in th Ree heen used, element are ihn of the ee 
>. Part + and manutacturing methods o 
| RANGE FROM 0-15 TO 0-20,000 pe sabi, ns Ma g 
be 8%” DIAL the W. M, Chace Co. 
_ The 12” DIAL 
ire and 16” DIAL 
te W 9 Keto) 
Cut off a ee E i 'M. CH A * 
. #1), ¢ f . a Mlanufarlurers f 
iv , ei a) os e 
> a ak: Thermostatic Bimetals 
° 1609 BEARD AVE. + DETROIT 9, MICH. 
1g¢ 40 
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BOMSER SN Circular Glass Cutting 
UNITS ‘af , By JOHN F. HOGSETT, Monaca, Penna 


FOR PRODUCTION OR , 
LABORATORY TESTING ‘ NSTRUMENT Maintenance Men frequently ha 
Cooling to —1G0° F. in 170 lad om glass in a variety of circular sizes as it is in 
. ‘ ° to stock factory cut glass in all diameters needed 
minutes. Heating to -+ 180 , 
i ; sure gages, round-case recorders, etc. If the 
F. in 70 minutes. Also 
s method is used perfect circles can be cut from glas 
vacuum and relative ~ tte . - a: : es ; ; 
humid; : ; 6 " screening or grinding except possibly to remove sh: 
umidity. Cabinets yg’ y Bs in order to prevent someone getting cut. 
tig standard or ef, First: Make sure the glass is resting flat on a 
built to exact (ME i ) face with no dirt underneath. Be sure to use a s| 
specifications. J cutter and do not go over a scribed line with a cutt 
Provides will dull the cutter wheel. Single-strength glass 
enough for most purposes but if stronger glass 
@ TEMPERATURE or the size is quite large, use double strength gla 
Ver - Seribe . ass 7 ‘ ircular ola 
e HUMIDITY Second: Scribe the glass with a circular gla 
which has been set to the proper size. Be sure t 
e VACUUM minimum of approximately %” of excess glass a 
Third: Turn the glass over ana, with the hand 
Controlled for a straight glass cutter, tap above the scribed ci 
TESTING AND the glass cracks all the way through. Do this all] | 
PRODUCTION around the circle. 
E Y Fourth: Turn the glass to the original side. 
CONOM straight glass cutter, scribe four (more for large) 
: : z , lines on the glass from the circle to the outsid 
Write for specification sheets. Advise nature waste portion. Again turn the glass to the reverse side ; 


of your operation for applicable data. tap over these last scribed lines. 
Fifth: Hold the glass firmly in both hands with t 


original side up. With the scribed lines approximately « 
BOWSER, INC., REFRIGERATION DIV. tered over agp of a bench or ch. Ton sharply ovey 

TERRYVILLE, CONN. the edge and the pieces will break clean, leaving the c 

with no rough edges. 
Kt ites ‘: If the third step is omitted poor results will be obtained, 
m > , vst The edges of the circular piece will not break clea) 

alam 2 OWSER, INC + REFRIGERATION DIVISION + TERRY VILLE CONN will have to be screened back or ground to remove roug 

edges. There will also be a greater amount of breakag: 


MERCURY — Calibration Marking of Glass Apparat. 
SWI T c HES ae By ABRAHAM KRIEG, Pittsburgh, Penna 

H "Ss TN the laboratory or shop it often is necessary to calibrat: 

* glass apparatus and to make a mark designating th 


| calibrated level. The mark should have the following charac: 
M e FY ¢ © ) : D Ze | teristics: (1) clear visibility; (2) permanent nature; | 
EY) not affecting the structural strength of the apparatus s 
Assure Accuracy, Positive | asta 


Such a mark may be easily made by scratching the glas: 
| with a triangular file at the place desired. This mark ma 
| extend for a short distance or entirely around the glass. Th: 

mark is then heated with a gas-oxygen flame until the glass 

| is fused locally. The scratch mark, when annealed and cooled, 
| has the white appearance found when the ends of two pieces 
of glass tubing which had been cut with a file are sealed 
together. A mark made in this manner has all the desired 
characteristics listed above. 


Operation and Long Life 


TILTING TYPE 
Cash for Shop Kinks 


Instruments pays $5 (or more*) for each shop kink 
or other time-saving and accuracy-promoting idea ac- 
cepted for publication. Please observe these rules: 
1. Type double-spaced on one side of paper. 
thor’s name and address at top of first page. 
2. Diagrams must be in black ink (no bluepri! 
Lettering (if not made with aid of machine) may b« 
penciled, to be inked-in by Instruments, 
8. Only professional-grade photos will be accept 
(preferably 5 x 7 or 8 x 10 glossies). 
4. Each contribution to describe ONE metho 
device. An author may send as many as he likes 
5. Mail all entries to Shop Kinks Dep’t of Instru- Electri 
ments, 1121 Wolfendale St., Pittsburgh 12, Pa. 
*Five dollars is for textual entry accepted: a greater ! THE d 
mum for those including drawings and photographs ry 


oe <a SPR 


‘ Mercoid hermetically sealed switches are the most dependable means 
* for opening and closing an electrical circuit. They cannot be affected 
* by dust, dirt, moisture or corrosion; nor are they subject to open 
x“ arcing, pitting, oxidation or sticking of contacts. 

; They are successfully used in many industrial applications. 

* There are various types available. The magnetic type, illustrated 
* above. operates with the movement of the magnet—the tube remains 
* stationary. The tilting type, opens and closes the circuit on a snap- 
x action principle. Both types provide an instantaneous and positive 
» “make" and “break"’ in the circuit. 

+ Our engineering staff will assist in their application to any of your 
* switch problems 

. 


THE MERCOID CORPORATION 
4227 West Belmont Avenue, Chicago 41, Illinois 
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Now! Genuine 


ohansson 


Sintered Tungsten Carbide 


GUARD BLOCKS 
































“A” Standard Protect your valuable Jo-Blocks with a 
(+ 000004” ) pair or two of these new _ super-hard 

; Johansson Guard Blocks! Simply wring 
them onto the ends of any Jo-Block com- 
bination and they’ll fend off virtually all 
the impact and abrasion of any gaging job 


“B” Standard 
(2 000008” ) 


Practically Wear-Proof! 


Made of finest Sintered Tungsten Carbide, 
finished to Jo-Block brilliance and accuracy 























Wit Available in “A” and “B" standards, and 
. in thicknesses of 0.100” and 0.050”, cased 
er $iz in pairs or complete sets of four blocks, 
e of at very moderate cost. 
Side PATENTED AND WARRANTED BY FORD e TO 
PROTECT AND ENORMOUSLY LENGTHEN THE 
with th SERVICE LIFE OF YOUR 
ely @ 
ply ( J ; tn 
a O Ts 6 0 tn 
obtained] P 
lean ¢ GAGE BLOCKS 
ve rour’FORD MOTOR COMPANY e JOHANSSON DIVISION 
kage. 3604 Schaefer Road, Dearborn, Michigan 
aracus 
calibrate 
ting the 
r charac: 
lre; (: 
ratus s 
The most accurate and rugged instrument for the 
he glas: precise measurement of time. 
ark maj 
ass. The 
he glass 
d cooled, 
‘O pieces 


sealed 
desired 


e 


kink MST. c.| $95.00 


$60.00 


Furnished in portable cases as shown, or for panel mounting. May be 
equipped with electric reset. Write for Bulletin 153. 

Write for information on these other STANDARD Products: 
Precision Timers (many models) Bulletin 153 
Laboratory Time Standards Bulletin 95 
Watthour Meter Test Benches and Laboratory Panels Custom Built 
Electric and Chrono-Tachometers Booklet 151 
Electric Clock and Program Systems Bulletin 131 

Please mention this publication when writing. 60 


™ Standard Electric Time Co. 


sPRINGFIELD 2 SUWUID massacnuseETTsS 








in the manufacture 


of complete optical 











systems or preci- 


sion lenses. 


Any business to grow must be built on 
solid foundations. The P. & K. “triad” of knowl- 
edge, interest and care, we believe, has been 
wholly responsible for the steady expansion 
of our work. The manufacture of precision 
optics, whether a single lens or a complete 
optical system, is an exacting business. We 
know that, to do a better job for you, we must 
combine skill with sound methods of production. 


For the manufacture of complete optical instru- 
ments to specifications, the designing of optical 
systems using glass, crystal or other trans- 
mission media, the production of one or many 
lenses or the coating of lenses by the HI-VAC 
magnesium fluoride reflection reducing system, 
you can depend upon Plummer and Kershaw. 


Your inquiry will receive prompt attention. 


PLU 









PRECISION OPTICS 
2753 Frankford Ave., Phila. 34, Pa. 
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Mercury-198 Line as Length Standard 


WASHINGTON, D. C.—According to 
Technical Report 1165 of the National 
Bureau of Standards, a new and better 
standard of length now exists in the 
wave-length of green radiation of mer- 
cury 198, an isotope transmuted from 
gold by neutron bombardment. In pre- 
cision, reproducibility, and convenience, 
the new standard is superior to both 
the standard meter and the red line of 
cadmium, according to recent investiga- 
tions by Dr. William F. Meggers of the 
NBS. Preliminary measurements by 
Dr. Meggers have shown an accuracy 
of one part in a hundred million of 
relative values and one part in a billion 
is theoretically possible. 

Since 1889 the world’s standard of 
length has been the “meter” distance 
between two lines on a platinum-iridium 
bar at the International Bureau of 
Weights and Measures in France. Fun- 
damental measurements throughout all 
of science and industry are based on 
this standard, but it has several dis- 
advantages. First, line standards are 
unsuitable in certain fields of measure- 
ment. Second, the “furrows” nature of 
lines ruled on surfaces limits the pre- 
cision attainable. Third, the meter is 
not readily reproducible, 

Primarily because the standard meter 
does not afford sufficient precision in 


LENS LENS 


SLIT 
INTERFEROMETER 





LIGHT SOURCE 


—— 
_ 
- 
~ 
— 
~ . 
- 
- 


INTERFEROMETER 


some fields, the red line of cadmium 
has been universally used for many 
years for precise measurements. How- 
ever, the cadmium standard also has 
serious disadvantages. First, there is a 
fine structure in the red radiation which 
makes the line “fuzzy” and thus limits 
the precision possible. Second, the cad- 
mium standard requires excitation in a 
furnace which entails unwanted broad- 
ening of the spectral line because of rel- 
atively high temperature. 

The green line of mercury-198 has 





Dr. William F. Meggers, Chief of the Spectro- 
scopy Section, National Bureau of Standards, 
holds the electrodeless mercury lamp with its five 
milligrams of mercury-198 excited by high-fre- 
quency radio waves. 


LENS 


PRISM 


“FOCUS 


ANU? 





Schematic diagram: of the optical train for observing interference patterns of 
spectral radiations emitted by the source lamp and collected by a lens to illumi- 
nate a Fabry-Perot interferometer. Light transmitted by the latter is focused by 


a corrected lens upory 


the slit of a prism spectrograph. The latter disperses the 


light into a spectrumjand produces, at its focus, images of the interference pat- 
terns that are focusecjon the slit. Interferometer consists of two flat glass plates 
with adjacent paralljl faces silvered or aluminized. Multiple reflections and 
partial transmissions fat the plates produce interference patterns. In the lower 
diagram, light from che point of an extended light source is traced through the 
interferometer to its ymage on the slit. This image will be either light or dark 
accordingly as the refardation of reflected rays is an even or odd multiple of 
half wave-lengths. Th symmetry of this condition about the optical axis forms 
circular fringes. The jotal number of waves between the interferometer planes 


is determined, withou; 
of their wave-lengths, 


q 
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counting, from an approximate value, the relative values 
and measurements of their interference patterns. 





none of the disadvantages of hut als 





meter or the red line of cad) of wal 
normal human eye is far mor make 
to green than to red, an imp stance 
sideration in visual adjustm surem 
interferometer with which | vation 
measured and compared. All tuted | 
acteristics desirable in a of th 
standard—such as ability t ae calibre 
duced, absolute sharpness of result 
length, intensity of the spectra ae 
life and convenience of maintenay and , 
are possessed to a greater extent . ” 
mercury 198. see 
for th 

; parabl 

New Thermometric fhisers 
torles. 





Standard 












Tot 

WASHINGTON, D. C.—A new theduntil 1 
mometric standard utilizing the fre.j™ma tem) 
ing point of benzoic acid as a fixed te,qmtreezil 
perature has been developed and ma;ququntil t 
available to industrial and other laboraming 4 
tories by the National Bureau of Stanqmthe ce 
ards. The acid, which is specially purl tard t 
fied for the purpose, is contained j, gyance t 
cylindrical chamber, about 12” long anjambe cal 
2” in diameter, provided with a the,qmobser¥ 
mometer well. This device, known as qymade ' 
benzoic acid cell, affords a means After 
peratu 

(001° 

reprod 

inan 

The 

A 


Sie ik + SS EGO 





Benzoic acid cells, developed by the NBS 
provide a new thermometric standard. Each ce! 
consists of a thermometer well (its extension ' 
ible at right) surrounded by a chamber con 
ing benzoic acid, which is melted and then a 
ed to freeze gradually. An uncalibrated compa 
cell containing acid of lower purity is useful for 
practice in manipulation and for pre-warming 
Dewar flask in which the certified cell is plac 
to retard freezing. 


calibrating platinum resistance the! 
meters and thermocouples at a tempe!* Hh. 
ture near 100°C. more rapidly and con 





veniently and, under certain conditions, his bot 
more accurately than is possible Wt) fo retar 
the boiling point of water. The tem- Ay 


perature provided by the cell is \ 





ly the triple point of benzoic a wee 
(122.362°C.). iquid-s 

The boiling point of water is well es hee 
tablished as a fixed point in thern cid wa 
metry not only for historical reas he side 








put also because the thermal properties 

mum. Tif water and its ease of purification 
re sepsis dimake it an almost ideal standard sub- 
ance. The laborious barometric mea- 
<yrements required for accurate obser- 
vations of the steam point have consti- 
tuted the principal drawback to the use 
_ “a this temperature in thermometer 
-alibration. Recently, however, as the 


| "€)\ Gl sult of an investigation of the pro- 
we erties of benzoic acid by F. W. Schwab 

a! \@l.ng Edward Wichers of the Bureau, it 
‘alice-ias been found possible to use the 


freezing temperature of benzoic acid 
for this purpose with a precision com- 
parable to that of the steam point as 
ybserved in most standardizing labora- 
tories. 

To use the cell, it is heated in an oven 
until the acid has melted and reached 
, temperature a few degrees above its 























CTTIC 


eW ther 
) 


the freed 


fixed tenqumireezing point. The cell is then shaken 
and macqqquntil the liquid begins to freeze, form- 
er laboraiming a mush of fine crystals; thereupon 
of Stan; the cell is put in a Dewar flask to re- 
ally puri tard the rate of freezing. The resist- 
ined in gggance thermometer (or thermocouple) to 
long angggde calibrated is placed in the well, and 
h a themmobservations of resistance (or emf.) are 
own as qgmade for a period of one to two hours, 
means ,ggAfter the first thirty minutes, the tem- 


perature of the cell is constant within 
(001°C. for an hour or longer and is 
reproduced in repeated “freezes’” with- 
in @ Maximum range of 0.002°C. 

The freezing temperature of each cell 


es 
| 
| 
| 


fl 











o>) 
REL RTs i ++ 
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ce pf - 




















| a4 

» NBS to 
Each cel | 
MSiON Vis | 
r conta f | | 
en allow | | 
ompanion U 
useful for \ 
arming \ 

\ , 
1s place . Dt ab 
“ne . ie 
tnern 
ymners- Diagram of new NBS benzoic acid fixed-point 
mpera : 

ell. The cell (C) is first warmed to melt the 





nd co! 
ditior 8, 
le with 


benzoic acid it contains, then cooled until a mass 
f crystals (E) appears throughout the liquid. At 
is point the cell is placed in Dewar flask (G) 
0 retard further freezing. When the instrument 
0 be calibrated is put in the thermometer well 
B), the slight loss of heat to the instrument 
auses a thin Jayer of acid (F) to freeze on the 
buter wall of the well. The temperature of the 
ermometer is thus nearly the temperature ot 
'quid-solid equilibrium for benzoic acid. As freez- 
ng gradually proceeds, a layer (D) of solid ben- 
ic acid forms on the inner wall of the cell. The 
cid was initially transferred to the cell through 
he side tube (A), which was then sealed off. 





















AT YOUR FINGERTIPS... == 


The Solution 
To Your Humidity Problems 


28-page bulletin describes complete 
N ew line of Electric Hygrometer Equipment 

for precise measurement and control 

of relative humidity. ’ 








<p Dpatile 












aN 


for HIGH PRECISION 
L 
HUMIDITY MEASUREMENT and CONTRO 










CATALOG 
2164 






panriane 






westasmcnt 60 BULLETIN 2164 — suven sraine 
AMERICAR 





‘ 
wre Describes many new, easier to use instru 
ments, that 


including elements instantly 
sense micro-changes as small as 0.15% rela- 
tive humidity, and measure with an accuracy 
of +1%% relative humidity. 


Lists numerous accessories for use with 
Electric Hygrometer Equipment. 


Gives data on various industrial and labora- 
tory applications . . . also includes helpful 


selection chart, calibration curves, and 
copy diagrams. 





e 8030 GEORGIA AVENUE ~ SILVER SPRING, MARYLAND 


he al hci 
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PORTABLE WI) E-RANGE 
FLOW TESTI\IG KIT 


FOR LABORATORY! RESEARCH 
AND FIELD|}LOW RATE 
SSHECKING 


VERSATILE ee 


ACCURATE 
INEXPENSIVE 









































"C-Clamp" FLOWRATOR 
meter kit. The meter is 
provided with a convenient 
carrying handle, base plate 
and hose connectors. 


NET PRICE......$84.50 


Practically any laboratory or 
field problem that requires an 
accurate determination of the 
flow rates of liquids or gases is 
readily handled with the versa- 
tile F&P FLOWRATOR (former- 
ly called Rotameter) flow meter 
kit. 

The new ''C-Clamp'' FLOW- 
RATOR instrument kit consists 
of an extremely flexible com- 
bination of one meter, four 
metering tubes and six readily 
identified floats. The selection 
of proper tube and float com- 
binations is simplified. The "C- 
Clamp" meter construction per- 
mits easy disassembly for quick 
metering tube changes. Capaci- 
ties from 0.065 to 2200 cc/min. 
of water and 5.0 to 36,800 


cc/min. of air are covered. 


FISCHER & PORTER CO. 
DEPT. 8Q-5C HATBORO, PA. 


FLOWRATOR 
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issued by the Bureau is certified to an 
accuracy of +0.003°C. However, this is 


|an estimate of the uncertainty involved 
|in fixing the temperature on the Inter- 


national Temperature Scale, and does 
not relate to the constancy with which 
the temperature is maintained in a giv- 
en cell during the time necessary for 


| observations or to the day-by-day repro- 


ducibility of the cell. 
Certified cells may be obtained from 


the National Bureau of Stand 
a fee of $100.00 each. An une: 
companion cell containing acid 
purity is offered for $15.00; it 
for practice in manipulation 
pre-warming of the Dewar fia 
are available with thermomet 
three diameters, 8, 10, and 12 
diameter that most nearly fit 
strument to be calibrated ss] 
used, 





New Calibration System 


WASHINGTON, D.C.—According to 
Technical Report 1156 of the National 


| Bureau of Standards, an improved sys- 


tem for calibrating the diaphragm 
openings of a photographic lens has 
been developed by Dr. Irvine C. Gard- 
ner of the NBS. This method of mark- 
ing apertures, in contrast to the sys- 
tem that has been in use, takes into 
account the losses of light from absorp- 
tion, reflection, and scattering within 
the lens. It thus permits a more precise 
and accurate control of the amount of 
light admitted to a photographic film 
during an exposure, with a correspond- 
ing increase in the uniformity and 
quality of results. Such a system of 
marking is particularly important in 
color photography because of the 
smaller latitude of color film. 

The method of speed marking of 
lenses now in general use is based en- 
tirely upon the ratio of the equivalent 
focal length of the lens to the diameter 
of the aperture. This ratio—known as 
the f-number—gives no consideration to 
the great differences in the useful light 
transmitted by various lenses. Since in- 
troduction of reflection-reducing coat- 
ings, for a given f-number the light 
transmitted by two lenses may differ 
almost by a factor of two. 

In the new method of calibration the 
marking “8,” for example, does not 
correspond to the geometrically deter- 


In the upper diagram, AB rep- A 
resents a uniformly bright sur- 
face, CD a metal plate with a 
small hole at O, .EF a second 
plate with a larger circular open- 
ing. The shaded area indicates 
the cone of light which proceeds 
from the screen AB through 
the two apertures and falls upon 
the photocell receiver (R). If we 
assume that the opening in EF B 
is so chosen that the sine of the 
half angle of the shaded cone is 4A 
¥g, then, by the laws of photom- | 
etry, as much light is transmitted 
to the photocell by the apertures 
in the two plates as would be 
transmitted if plate EF were re- 
moved and an ideal lens which 
transmits. light completely were 
substituted with the aperture set 
at f-4. Now, if plate EF is re- 
placed by an actual lens set at B 
f-4 as in the lower diagram, the 


intensity of light provided by the shaded cone will decrease because of absorpuon 
reflection, and scattering in the lens. However, the iris diaphragm of the lens «a 
be adjusted to increase the cone of light, as indicated by the dash lines, until the 
photocell readings are the same for the opening of the upper diagram and the f 
lens of the lower diagram. The setting of the lens then corresponds to an eff ectit¢ 
f-number of 4. Other values of the effective-f-number may be determined by © 
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for Photographic Le: 
mined aperture ratio 1:8, bu 
opening sufficiently large to px 
transmission of as much light ; 
be transmitted by a lens set 
aperture 1:8 if there were ; 
Such a system of apertures m 


ferred to as equivalent or com): 


apertures. The markings are 
by a relatively simple photomet 


cedure, in which the diaphragm , 


lens to be calibrated is adiju 


transmit the same amount of lig 
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a similarly placed opening of standa 


standard 
ideal 


opening 
lens of 


size. This 
sponds to an 


aperture ratio, in which incider 


eo? 


og 


t light 


is wholly transmitted. A complete ca 
bration is obtained for a given lens 


the use of a series of 


ous aperture ratio values. 
principles of the method 
in the diagrams. 
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graduated size corresponding t 
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system of markings has not yet be 


agreed upon. Terms that 


suggested are 


have 
effective-f-number 
t-number (the t standing for transmis 
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sion). After the effective-f-numbe: 
has been determined in this way, t! 


plate EF is replaced by another -plat 
with the opening changed in size. |! 
the sine of the half-angle of the trans 


mitted cone is now, say, 1/5.6, the 
ting for equal light intensity will 
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placing the plate EF with other plates having openings of various sizes. 
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bespond to 2.8 on the new scale. By 
‘Mbontinuing this procedure, as many 
1 of lowe fialues of the effective-f-number may 
isefy| ibe determined as are desired. 
*e Except for the newer lens markings, 
his system requires no instrumental 
nanges. Determining exposure time is 
9 more complicated than at present. 
ae This calibration procedure, based on 
‘ he illumination at the center of the 
eld only, insures equivalent exposures 
.t the center of the image for lenses 
nsed at the same effective-f-numbers. 
ISes Vhere vignetting must be taken into 
bccount, a similar procedure is fol- 
to an fiBowed, but the average light flux over 
Mit the fine entire field is measured. 
‘S Would This system of lens calibration, in- 
tat thefolving only a matching of two pho- 
\0 losses MB ometer readings, is simple, direct, and 
ay be re. ME eyrate. As each calibration is essen- 
'‘Densated Mially a substitution procedure in which 
obtained fhe two values of brightness to be 
‘tric pro- Measured are of approximately the 
m of the ame value, errors arising from non- 
usted to fMinearity of response of the photometric 
light «sf nparatus are largely eliminated. The 
Standard fh ood for carefully calibrated filters is 
Saws also avoided. Finally, the method pro- 
os op ides a means by which different labo- 
ent light Matories may arrive at the same cali- 
lete ca bration values without the interchange 
lens by Af physical standards, since apertures 
ings 0! Hi) metal plates—the only standards re- 
to vari Miired—are readily constructed to the 
equired sizes. 


iid } 
Uid 





the ne 


vet bee amonds Detect Radiation 


ve bec ll WASHINGTON, D. C.—According 
0 Technical Report 1139 of the Na- 
ional Bureau of Standards, radioac- 
ivity studies conducted by Dr. L. F. 
urtiss of the NBS have shown that 
jiamonds are highly sensitive to gam- 
a rays and may be used to detect 
his radiation in the same way as a 
eiger-Miiller counter. It has been 
ound that a diamond placed in a 
trong electric field initiates a sharp 
lectrical pulse when a gamma photon 
absorbed, so that pulse-rate meas- 
brement gives an indication of the in- 
nsity of the radiation. It is expected 
hat a similar effect will be observed 
vith beta radiation. 

| To use a diamond as a counter, it is 
lamped between two small brass elec- 
rodes maintained at a difference of 
potential of about 1000 volts. When a 
yurce of gamma radiation is brought 
ithin range of the diamond, there oc- 
ur across the electrodes pulses of cur- 
ent which, afte> amplification, may be 
etected and counted on any suitable 
evice. In the NBS apparatus, pri- 
ary amplification is effected with 
inmum loss of original intensity 
rough the use of a triode very close 
the diamond in the circuit. The out- 
ut from this tube is then applied to a 
wo-stage amplifier, from which pulses 
sufficient magnitude are obtained to 
erate the detecting instrument. 

The diamond counter is a very “fast” 
ounter, capable of indicating a much 
eater number of pulses per minute 
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When ordinary pressure gages are used on 





















corrosive sour oil or gas, they last only 5 to 6 weeks. 
That’s what one company* found. Then they tried 
Helicoid gages with K-Monel tubes. 

After 55 weeks, they were removed for inspec- 
tion. There were no‘signs of corrosion. The gages 
tested accurate and were put back in service. 

This is a typical case proving how money is 
saved by using Helicoid Gages. There are countless 
other examples. 

For better gage value for any kind of service, 
insist on Helicoid—the gage of enduring accuracy. 


*Name on request 


Only Helicoid Pressure Gages 
~ have the Helicoid Movement 


HELICOID GAGE DIVISION | 


AMERICAN CHAIN & CABLE 
Bridgeport 2, Connecticut 
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than is possible with the ordinary 
Geiger-Miiller counter. 
Similar principles have been utilized 
at the Bell Telephone Laboratories in 
Furnace Atmosphere experiments with alpha particles. Here, 
because of the poor penetration of this 
ee radiation, both electrodes were applied 
ee ee ee to the same crystal face, and the im- 
pinging particles were detected by 
means of the surface ionization they 
; produced. 

‘ 3 While gamma rays may produce 
ws eee ; photoelectrons in other crystalline sub- LET 
Ste stances such as sodium chloride, in . In € 
. most cases the crystal must be cooled : ace ij 
to an extremely low temperature. The eS ords, 
diamond is the only material so far e tak 
investigated that performs satisfacto- . pe IS 
rily at room temperature. ppe t 
R Industrial diamonds used as counters mye 
4 must be colorless and absolutely free of ; : ws 
8 flaws; about one diamond in forty * % Thos 
| meets these specifications. Diamonds > 4 tuatic 
tested in the Bureau’s laboratories re is 
: . have been found to have a sensitivity The NBS diamond radiation counter NURI 
You II Always per unit volume equal to or greater semb 
Know with a than that of any man-made counter, the diamond and an ordinary counter om: 

The conventional radiation counter However, one of the important advar 


; cpecte 
lasts from three months to two years, tages of the diamond counter, jn add " poi 


eTe} goto) | depending upon how much it is used. tion to sensitivity and long life, is \:die deve 
A diamond counter, on the other hand, small size, permitting use inside th No 
is practically indestructible. There is human body or in small openings in ingqgOUR! 


Fy gileias Atmosphere no appreciable cost difference between dustrial equipment. bes 
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Indicator ER NEEDS CONTROL chan 
prresy 


AN_INSTRUCTION TALK TO THE OPERATING DEPT. Ie?” 


at st 


Do you depend upon badly scaled or de- i 

carburized work to tell you that some- A TONIGHT WE WILL DISCUSS PRESSURE loce 

thing has happened to your furnace at- f 7. ELEMENTS AND THEIR FUNCTIONS thes 
‘ 

















mosphere? And then spoil more work get- ‘ 
ting the atmosphere back to where it Ape 
belongs? \ : 4 : / deli 

A Gordon Furnace Atmosphere Indica- i G> be 0) 0} <MMdres 
tor will watch that for you. It makes a con- \ ‘ ’ _e, Bothe 
tinuous, thorough check of the furnace at- : é h’ é t- ports 
mosphere, and as soon as it changes, the : . é C¢ iay in 
change is detected and indicated so that | = | wae 8S prs to 
quick necessary adjustment can be made. ‘ | 
It works on gas or oil-fired furnaces and 
in protective atmospheres on electric fur- iS THAT CONCLUDES OUR TALK - 
naoces. — t 

The Gordon Furnace Atmosphere Indi- 4" ~ \Quesrions. 
cator works on the principle of the rela- \S i - 
tive thermal conductivity of gases. It is so 
simple and easy to use that top results can 
be obtained with shop or non-technical 
personnel. 

Where a continuous record of atmos- 
phere readings is required, the indicator ; 
can be co-ordinated with a recorder. , ! i /\ o 

You can't afford to be without this in- a y ¢ N77b\/ 
strument any longer. \DEA BY: “ 


Price, complete with U-tube Yeon ~ oe - ‘ I WOULD LIKE TO KNOW 
’ 00 INST. Co. ; : 
and Sample Filter; 110 V, 60 C, $335 ROCHESTERNY. 7 WHAT IS A PRE — ¥ 
Write for descriptive bulletin ELEMENT: 
for full information. a 


‘GORDON: 
>< SERVICE.>: strum: 
ch int 


CLAUD S. GORDON CO. Df ' R mose 
| r 


Specialists for 34 years in the Heat-Treating thouct 
and Temperature Control Field 


Dept. 21 3000 South Wallace St., Chicago 16, lil. 

Dept. 21 7016 Euclid Avenue, Cleveland 3, Ohio Instruments pays $5.00 for each idea used. Sender’s name and company affiliation » 
(ter nes : be acknowledged in the cartoon unless we are specifically requested not to do so. 
Se - Address Cartoon Dep't, Instruments, 1125 Wolfendale St., Pittsburgh 12, Pa. 
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Editorial 


LETTER FROM THE EDITOR 


In October 1946, Vol. 1, No. 1, this 
ace in the Journal started with these 
ords, “It is with some misgivings that 
e take over our new task as Editor of 
be ISA Section of Instruments. It is our 
ppe that you will bear with us until 
ings get rolling a little more smoothly 
han they are for yours truly at this 
oment.” 

Those words seem to fit the present 
uation admirably and my fervent de- 
re is that the current issue of the 
URNAL shall bear at least a slight 
semblance to the preceding issues, so 
ypably handled by R. R. Proctor. It 
ns out to be more difficult than I had 
pected to write again after 15 years 
t possibly some style of my own can 
» developed as time goes on. 

No plans for a radical change in the 
JURNAL are in the offing. Changes, 
any, will be gradual and will come 
ly after the new Publications Com- 
ittee, headed by Ralph Batcher, has 
chance to crystallize its ideas. In the 
eantime, I hope that all of the Section 
prrespondents will be as helpful as 
hey have been in the past. Until I learn 
hat some change is required because 
location, closing dates will remain 
he same, 

There seems to have been a dearth 
general, official and convention news 
his month but possibly this is simply 
delay due to the editor’s change of 
idress and will be remedied before 
other issue. Please send all meeting 
ports, news items—anything you think 
ay interest the majority of our mem- 


prs to 

H. L. Hildenbrand 
Box 35 
Onarga, Illinois 
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AN Everything I can do to keep the 
DURNAL interesting and valuable to 
Z | of you, I will do. 
Last, but not least, thanks to Bob 
* roctor for his untiring efforts in get- 
4 mg out twenty issues of the Journal. 





ay I be able to do as well. 
—H. L. HILDENBRAND 












.General News 


RAY TELLS OF WORLD TRIP 
Mr. Robert H .Gray, Esso Engineering 
partment, Standard Oil Development 
mpany of New Jersey, has just com- 
eted a trip around the world. Excerpts 
om his letter follow: “ working at 
hlembang Sumatra, N. I., and: in Aus- 
alia, with stop-offs at Singapore, Hono- 
Hu, and other way stations. I’ll be back 
New Jersey soon and will be quite con. 
mt to stay put for a while. The Japanese 
struments we found in Sumatra were of 
ch inferior materials as to be unusable 
most cases. For example, the diaphragm 
-r in control valves was crumbling 
hough pre-war American diaphragms 
ere still usable. The steel in flow meter 
anometers was also poor—after making 
& pipe or bolt connection a half-dozen 
nes the threads would be worn away. 
@ of the few Jap items that was used, 


pouch: only on a limited, temporary basis 
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was thermowells. Analysis indicated these all touched upon by Mr. R,. J. Kryter of 

were made from 114%—13% chrome steel The Esterline-Angus Company, Inc., when 

bar stock, sawing through a number of he spoke before the Chicago Section on 

them proved good workmanship in keeping April 5th. Although each phase is a subject 


the bore concentric—but the Japs cut only 
11 threads per inch instead of 11% for 
1l-inch pipe threads! A temporary shortage 
of thermowells made it necessary to ma- 
chine off the Jap.threads, build up the 
metal with weld, and then cut new threads, 
These thermo-wells will all be replaced, 
of course, when new ones are delivered and 
are only being used on low temperature, 
low pressure application. 

Among the ‘atrocities’ the Japs commit- 
ted was the installation of 2 inch orifice 
flanges in a 1 inch pipe with 1 kK 2 swages 
about 6 inches up and downstream! Won. 
der what sort of coefficient that meter 
would have? Apparently they never heard 
of maintenance—all the moving parts in 
recording potentiometers were so _ badly 
worn that they needed complete replace- 
ment—they probably had never been oiled 
or greased. 

To pick out the most typical 
formance I'll mention strip 
apparently had reproduced chart plates 
photographically, included ‘Printed in U. 
S. A.’ along with the rest, put on Japanese 


Jap per- 


charts, They 


characters, and then put on, in English, 
‘Printed in Japan.’ So where they were 
printed depended which side of the chart 


you examined.” 
At least one Section (Presque Isle) has 
asked him to describe his experiences and 





other sections might like to follow suit. 
Bob is at home at 1 Whippoorwill Way, 
Mountainside, New Jersey. 
Official News 
To ALL SECTION SECRETARIES 
The following additions should be made 
in the list of Section Secretaries, Directors 


and Journal Correspondents published in 
the Journal for December 1947: 
Rochester (New Section): Journal Corre- 
spondent—Chas, W. Covey, 311 Aldine St., 
Rochester 11, New York. Secretary 
Ralph C. Schwarz, Jr. 


Section News 


CENTRAL INDIANA 

At the April meeting of the Central In- 
diana Section, Mr. Walter Rufleth of the 
Bristol Company gave a very interesting 
talk on “Telemetering.’’ His lecture 
illustrated with slides which covered 
various telemetering systems. A short film 
“Atomic Energy” produced by Britannica 
Films was also shown.—FE, E. TAYLor, Corr. 


CHARLESTON 

“Human Engineering for Instrumenti- 
cians” proved to be a very general discus- 
sion of hypertension in modern individuals. 
Remarks on the subject were addressed 
to the Charleston Section by Mr. H. H. Bar- 
num, H. H. Barnum Company, vice presi- 
dent of I. S. A. The occasion was the April 
5th meeting held in the Hideaway Room at 
the Hotel Kanawha. The hotel dining room 
was the scene of a well-attended dinner 
beforehand; visitors from out of town in- 
cluded Al Shafer and Sam Prince of the 
Pittsburgh section.—Mary K. ApDAMs, Corr. 


CHICAGO 
engineering, military, 
aspects of ATOMIC 


and 
were 


social 
E,NERGY 


The 
medical 


in itself, he had carefully selected pertinent 


facts of each, blended them together with 
a brief history of the development of nu- 
clear physics, injected a warning of what 


could happen in the future, and delivered a 
well-prepared, thought provoking talk 

Mr. Kryter called attention to the fact 
that unfortunately most people think of the 
atomic bomb only in terms of a super-ex- 
plosive. They fail to realize that the radio- 


active by-products of the explosion are 
death-dealing to the attacker as well as to 
the attacked, and that man now has at his 


disposal the means for destroying himself 
and civilization as we know it today 
In telling of the development and quan- 


tity production of radio-active materials, 
Mr. Kryter pointed out the important part 
played by instruments and controls, With- 
out instruments and controls, the entire 


project would have been impossible because 
all work was carried on from remote points 
of safety for the personnel. Those who 
heard the talk were impressed, surprised, 
and perhaps somewhat astounded, If the in- 
formation as given by him were conveyed to 
the general public, this nation might be 
shaken out of its lethargy and employ a 
firmer hand in its problem of dealing with 
ATOMIC ENERGY, 

DIAMOND §8&. 


DICKEY, Corr. 


CUMBERLAND 

The Cumberland Section held its regular 
monthly dinner meeting on Tuesday, March 
23rd, at the Algonquin Hotel, The speaker 
of the evening was Mr. R. R. Webster, Re- 
search Engineer with the Jones and Laugh- 
lin Steel Corporation of Pittaburgh. Mr. 
Webster's talk was entitled “The Testing of 
Steel with Supersonics.’’ His talk was very 
interesting to all since he started with a 
simple basic explanation of supersonics and 
then expanded the theory to apply to speci- 
fic test purposes. Slides were used to good 
advantage for this purpose. 

After his talk, a brisk discussion 
was held which cleared up a large 
of questionable points and left a few 
open for further discussion, 

G. WILLIAM 


period 
number 
ythers 


HARRISON, Cor 


DETROIT 
March 16th meeting, 
Macgeorge and Mr. Winters, Automatic 
Temperature Control Company described 
and demonstrated the Atcotran. Such prob- 
lems as the hysteresis of pressure gauges, 
weighing machines and other displacement 


At the Mr. W. O 


type measuring devices were solved with 
this device. 
The Atcotran can be depended upon for 


a sensitivity of 1 part in 6000 and an accu- 
racy of 4%. It requires as little as 45 
microwatts of A power while controlling the 
amplifier that, in turn, supplies the indicat- 
ing, recording or controlling instrument. 
Mr. Macgeorge had a roomful of equipment 
to demonstrate the actual operation of the 
Atcotran. He plugged various pickups into 
the circuit of a gargantuan indicator four 
feet square, showing pressure, weight and 
other variables on the same scale. He had 
the scale showing full travel for 0.8 inches 
of water and then for 1,000 Ibs./in.2 hy- 
draulic pressure. By shifting the circuits he 
connected the same elements to a recorder 
and then to a ‘new projection indicator pro- 
vided with three 72-inch Flicking a 


scales, 
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Siena Student Section of the Eastern New York Section 


Reading from left to right, the third man is William Howland, Treasurer; fourth is William Cooley, 
Secretary; twelfth is Charles Poskanzer, President and last is Father Cronan Mullen, faculty adviser 


and head of the Science Department of Siena College 


THE First STUDENT CHAPTER 


A Student Subsection has been organized 
at Siena College and is under the guidance 
of the Student Affairs Committee of the 
Eastern New’ York Section, with Nelson 
Gildersleeve as chairman, The student group 
was organized in December, 1947 with Fa- 
ther Cronan Mullen, head of the Science 
Department at Siena College, as Faculty 
adviser. Before entering the priesthood, 
Father Mullen was an engineer with the 
Brown Instrument Co., Philadelphia. 

At its annual meeting, the Eastern 
York Section granted three student 


New 
mem- 


switch selected a scale graduated uniformly, 
another graduated logarithmically and a 
third that was divided by a sales message 
for Atcotrans 
W. E. WILSON, Cor 
KANSAS CITY 

On March 30th, the Kansas City Section 
met at “The Crossroads.” Twenty-seven 
members and seventeen visitors were pres- 
ent. Gordon H. Burke of Burke Engineer- 
ing Company, presented the second of a 
series of basic lectures on “Ajr Control.” 
This lecture dealt with the function of auto- 
matic reset in air-operated controllers, W. 
H Pugsley, Vice-President, in charge of 
Research of the Hays Corporation, Michi- 
gan City, Indiana, presented a lecture en- 
titled “Electronic Type Recording Instru- 
ments for Oxygen, Carbon Dioxide, Temper- 
ature and Pressure.’ Mr. Pugsley’s lecture 
was iilustrated with lantern slides, 

The lecture started with a note on the 
fundamental principles involved in the elec- 
tronic tube for amplifying purposes, and 
then described how this tube operates in 
analyzing for oxygen and other acid gases. 
Among other items discussed and illustrat- 
ed, were strain-gage type pressure trans- 
mitters, and tachometer transmitters. 

Three new members turned in their 
plications and checks after the meeting. 

W. A. REICHOW, Corr. 


ap- 


LOUISVILLE 

30 meeting of the Louisville 
held in the auditorium of the 
Speed School of the University of Louis- 
ville. Mr. George Leupold of Sylphon Bel- 
lows presented a film on “The Manufacture 
of The speaker had complete 


The 
Section 


March 


was 


Bellows.” 7 
command of his subject and a very lively 
delivery which made the program amusing 
and informative. PAUL B. SMITH, Sec’y. 


OAK RIDGE 
24th meeting of the Oak Ridge sec- 
tion was held at Grove Recreation Hall, 
April 7th. Committee reports were heard 
and a new constitution group was appoint- 
ed, headed by H, Fowler. Following, the 
business portion of the meeting the evening 
was given over to Mr. Isenhour of the pro- 
gram committee who introduced the “speak- 
ers” of the evening, Mr. J. F. Schock and 
Mr. G. L. Broomell of the Leeds and North- 
rup Co. Their subject—‘‘The Development 
of the Speedomax > Recorder.” Mr. 


The 
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berships in the ISA as a gift and these 
by chance were drawn by the three student 
officers, Many of the students attend the 
regular Section Meetings as well as their 
own subsection meetings. The Section is 
arranging a program of tours and lectures 
for the student group which, though having 
instrumentation emphasis, will be very 
broad in their scientific and engineering 
scope, 

We welcome this Student group and hope 
that more Sections will take similar groups 
under their wing. 


Schock gave the history and general devel- 
opment of the unit. Mr. Broomell, with the 
aid of slides, presented the technical part. 
A general question and answer session con- 
cluded the evening. 
J Sec’y. 


QO. ALEXANDER, 


PHILADELPHIA 

On Wednesday, March 17, the Philadel- 
phia Section met at the Penn Sheraton 
Hotel, The meeting was called by President 
Garner Parr, who turned the floor over to 
Messrs. Lyman H, Allen, Jr. of the Ameri- 
can Viscose Corporation and Robert L. Hur- 
ley, Jr., of the E, I. duPont de Nemours & 
Company, Inc. Messrs, Allen and Hurley 
proceeded with a most interesting discus- 
sion on the subject of “Terminology in In- 
strumentation.’”’ Mr. Hurley built up the in- 
strumentation on a process control diagram 
step by step. After the process was com- 
pletely instrumented, Mr, Allen took up the 
terminology discussion from the standpoint 
of its relation to the actual instruments 
rather than to the process. From a number 
of charts, he showed the derivation of the 
various terms and their interpretation in 
actual instrument components. 

The entire tone of the meeting was such 
as to impress upon all the need to follow a 
standard terminology such as has been pre- 
sented under ‘“‘Automatic Control Terms’”’ in 
the I, S. A. Handbook and Recommended 
Practices Section. Several announcements 
were made following the more formal part 
of the meeting, one of these being the elec- 
tion of John Johnston, Jr., E. I, duPont de 
Nemours & Co., as a member of the Na- 
tional Board of Directors. 

Tex Newcomb attended the meeting in a 
wheelchair, this being his first appearance 
at one of the meetings since his plane 
crash early last fall, 


JOHN S. Kocnu, Corr. 


RICHLAND 


March has found the I. S. A. Richland 
Section quite active indeed. One might say 
that we are taking full advantage of our 
strategic location with respect to various 
instrument company representatives who 
seem to have quite an interest in our desert 
scenery at the present time, 

Mr. Stratford B. Biddle, Jr., Field Engi- 
neer of the Leeds and Northrup Company, 
San Francisco Branch, was our speaker for 
the evening of March 3 at a special interim 
meeting in the American Legion Hall. His 
subject was “Improvements in Micromax 
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Design and Applications of a New Metals Comparator 


By D. E. BOVEY, General Engineering and Consulting Laboratory, General Electric Company 


URING the last decade, especial y 
during the war years, non-destru::- 
tive inspection and comparison of 
etal parts and stock became increas- 
bgly important. A variety of equip- 
ents were brought out to accomplish 
ese purposes by measuring electrical 
magnetic quantities which vary in 
cordance with variations in the phys- 
al] or chemical properties of metals. 
scently, an improved design of metals 
pmparator has been developed in the 
oneral Engineering and Consulting 
shoratory of the General Electric 
ompany. 
Its development was the sequel to 
he building of a comparator in one of 
e Company’s plants during the war 
br conducting magnetic studies of va- 
ous ferrous metals. Because of the 
ecess of this first instrument, sev- 
al more were built for use in other 
partments. Following the war, it was 
It that need existed for a relatively 
bexpensive comparator combining the 
dvantages of several of those cur- 
ently available. The Metals Compara- 
pr shown in Fig. 1 was developed to 
eet this need, It is relatively small, 
expensive, and so simple to operate 
at it can be used for inspection in 
stock room or on a production line. 
The device furnishes a convenient 
md non-destructive rapid method of 
etermining whether or not a particu- 
r piece of metal is identical with a 
andard specimen in composition and 
d characteristics. This is done by in- 
prting the piece in the center of a 
blenoid forming one leg of a balanced 
reuit, the other leg of which is a 
ariable resistance. Balance is first ob- 
ined with a standard specimen inside 
ne solenoid. 1f the piece tested is iden- 


‘"' B@cal, balance will again be obtained. 


it is not identical with the standard 
pecimen, the impedance of the test 
pil is not the same and the circuit is 
mbalanced, a condition which can be 
pad on a microammeter. 

The instrument has been: used to dif- 
brentiate between annealed and unai- 
paled steel bars. It has also been used 
b sort finished metal parts, including 


*Presented at the Second Annual Confer- 
hce of the Instrument Society of America, 
evens Hotel, Chicago, Ill., Sept. 8-12, 1947. 
Note: Statements and opinions advanced 
papers are to be understood as individual 
pressions of their authors and not those 
the Society, 

























Fig. 1. 


The General Electric Metals Comparator. 
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plated parts, on the basis of compo- 
sition or heat treatment. Ferrous met- 
als can be sorted on the basis of aver- 
age hardness. Material or parts to be 
tested need not be wiped, cleaned or 
otherwise specially prepared for test- 
ing. 

Specimens can be tested as rapidly 
as they can be inserted in the test coil 
and removed after the instrument 
pointer has come to rest. Tolerances 
can be established so a specimen is ac- 
cepted or rejected on the basis of whe- 
ther the pointer reading is within a 
specified number of scale divisions fromi 
the center, 


DESCRIPTION 

The comparator is mounted in a steel 
cabinet about 11 in. by 17 in. by 22 in. 
and weighs a little less than sixty 
pounds. Test coils range in size from 
% inch to 3 inches in diameter. 

The equipment is designed for oper- 
ation from the 60 cycle commercial sup- 
ply at any voltage from 100 to 130 
volts. Because of the small size of the 
apparatus and the low power require- 
ments, the instrument can be used in 
almost any convenient location. 


PRINCIPLES OF OPERATION 
It is well known that there is a cor- 
relation between the chemical and 
physical properties of metals and their 


Fig. 2. 


Boh 4 | 


electrical and magnetic properties. It 
is also well known that induced cur- 
rents in metals located in varying mag 
netic fields depend upon the frequencies 
of the fields, and the apparent perme- 
abilities of magnetic materials also 
vary with frequency, but at a different 
rate. 

Reference to the accompanying sim- 
plified schematic drawing, Fig. 2, will 
aid in understanding how these two 
basic facts are used in the Metals Com- 
parator. As shown in the diagram, the 
test coil is connected in series with a 
group of balancing resistors. The point 
of common connection is grounded, and 
the output of a variable frequency os- 
cillator is supplied to the test coil in 
series with the balancing resistor 
group. Then the resistance of the bal- 
ancing resistor group is the same as 
the impedance of the test coil at the 
particular frequency being used, the 
magnitude of the alternating voltage 
across the balancing resistor group 1S 
equal to the magnitude of the voltage 
across the test coil (although these 
voltages are not in phase with each 
other), and a condition of balance of 
the voltage magnitudes exists. 

If balance is secured with a standard 
specimen in the test coil, and then with 
all controls unchanged the standard 
specimen is replaced by another having 
different electrical or magnetic proper- 
ties, the impedance of the test coil 1s 
changed and balance no longer exists. 
By providing a suitable means of indi- 
cating the condition of balance, this 
arrangement can be used effectively to 
compare metals because of the corre- 
lation between the physical and chem- 
ical properties of metals and their elec- 
trical and magnetic properties. 

In general, the impedance of the test 
coil is increased by an increase of eithe) 
the permeability or the resistivity of 
the specimen inserted in it. It is, there- 
fore, possible to find two unlike speci- 
mens which will both produce balance 
at some particular frequency and at the 
same balance setting, and will thus test 
alike at that particular frequency. For 
example, if at 250 cycles one sample 
had higher permeability but lower re- 
sistivity than the other, and the dif- 
ferences were just sufficient, both would 
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Fig. 3. 


test alike, although they were different. 
However, because the permeability and 
loss effects of metals vary at different 
rates with respect to frequency, they 
would not test alike at some other fre- 
quency, such as 500 cycles. The com- 
parator design takes advantage of this 
by having an oscillator which supplies 
test frequencies of 50, 250, 500, 1000, 
2500, 4000 and 10,000 cycles per second. 
Since in most applications, samples of 
the different parts to be identified are 
available, it is a simple matter to try 
two or three different test frequencies 
to determine which one gives the best 
identification. 

A second and equally important rea- 
son for providing a range of test fre- 
quencies is the necessity for testing 
both magnetic and non-magnetic met- 
als. Since the permeabilities of mag- 
netic materials range from near unity 
to 1,000,000, the effect of introducing 
a piece of magnetic material in the 
field of a coil having an air core is 
usually appreciable, and a noticeable 
change in impedance of the test coil at 
frequencies as low as 50 cycles per 
second can readily be obtained. Samples 
having different physical properties 
usually have quite different permeabil- 
ities. These two facts make the use of 
low frequencies practical for testing 
magnetic materials. 

However, since the permeabilities of 
non-magnetic materials are approxi- 
mately unity, the effects of introducing 
non-magnetic samples in the test coil 
are produced only as a result of the in- 
duced currents in the samples. These 
currents are small in magnitude at low 
frequencies, so the testing of non-mag- 
netic materials is not practical at such 
frequencies. Consequently, the higher 
test frequencies of 1000, 2500, 4000, 
ano 10,000 cycles per second have been 
provided for testing non-magnetic met- 
als. 

The availability of a wide range of 
test frequencies results in increased 
versatility of the comparator. The mag- 
netic fluxes produced at low frequencies 
penetrate the specimens, and conse- 
quently identification is based on the 
materials of the cores of the specimens 
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Identifying Steel Stock in the Stock Room. 











and sensitivity, the alternatin 
across the test coil and bala 
sistors are separately rectifie 

tered, and the direct voltages 

are applied in opposition to 

of a balanced, two-stage, 

direct coupled, D.C. amplifi 

good stability. The output of 
plifier is supplied to a Genera 

Type DD-7 micrcammeter. F\ 
tivities are secured by contr 
overall gain of the D.C. am) 
steps. The maximum sensitiv 
able is such that a reliable indica; 
is secured when the replacem¢ 
sample by a dissimilar one in a gyi. 
able test coil causes a chang 
impedance of the test coil of 

0.5%. 

The connections of the indicating 
strument are so arranged that a 
flection of the pointer to the 
the zero indicates that the impeday 
of the test coil has been increased, a) 
to the left that it has been decreased 


APPLICATIONS 
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as well as the surfaces. The fluxes pro- 
duced at high frequencies predominate 
in the surfaces of the specimens, so 
identification is based on the surface 
materials when the higher test frequen- 
cies are used. This phenomenon permits 
the testing of samples that could not 
otherwise be tested, such as case-hard- 
ened parts. 

Experience indicates that the most 
suitable method of showing the condi- 
tion of balance of the comparator to 
the average non-technically trained 
worker who might be assigned to its 
operation is to indicate it with the 
pointer on the scale of a large, easily 
read instrument. Such balance indica- 
tions permit the assigning of specific 
tolerances to the amount of unbalance 
that can be permitted for various ap- 
plications, and eliminate the necessity 
for the operator to interpret patterns 
on an oscilloscope screen, They also re- 
duce operator fatigue and eye strain. 
For the sake of simplicity, reliability, 












Metals Comparator is that of ide! 
fication of steel bars in storage. A nun- 
ber of 1 in, diameter, cold drawn, ste 
bars (AISI C1020) in a stock room 
were thoroughly mixed after each had 
been stamped with an identifying num: 
ber. Part of them had been non-scal 
annealed and the rest had not. 7! 
comparator was placed near the sto 
pile as shown in Fig. 3. The test ¢ 
was then slipped over the end of on 
of the bars of the unannealed stock. 4 
test frequency of 50 cycles was usei 
All of the unannealed bars produced 
readings in the range of plus three t 
minus two, while all of the annealed 
bars of the same material produced 
readings in the range of plus eight! 
plus thirteen as shown in Table I. !! 
making these tests, the coil was s!ippet 
over the end of each bar a distance 
about two feet to avoid end effects. — 
A few bars of AISI C1010, Als! 
B1111, Type 416 free-machining ste 
and Ingot iron were also compared 
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vith the AISI C1020 bars, with the 
hesults shown in Table II. From this 
able, it appears that the bars of B1111 
ond Ingot iron tested approximately 
like, though they were both different 
from the C1020 with which they were 
ompared. Consequently, specimens of 
ach were compared at a test frequency 
¢ 500 cycles and the separation was 
jefinite. ‘ 

Where a mixed lot of bar is known 

consist of only two or three different 
ypes, it is a simple job to select a few 
¢ each type and try testing at several 
siferent frequencies and sensitivities 
» see which gives the best results. If 
he mixture contains more than two or 
hree different types, a few of each type 
should be tested at each of several 
jifferent frequencies and the data thus 
cured plotted in the form of curves as 
shown in Fig. 4. In this instance, cold 
jrawn 4340 steel was used as a stand- 
sd, and a sample of each of nine other 
kinds were compared with it at 50, 250, 
500, and 1000 cycles. From these 
urves, it can be seen that at some one 
of the frequency settings, each kind 


can be separated from the others. In 
Fig. 5 are shown data secured in sort- 
ing a group of 44 relay armatures, 
most of which had been previously re- 
jected in production because of faulty 


relay operation. Six acceptable ones 
were included in the lot. The dotted 


lines are drawn to include all points 
plotted for all samples included in each 
group, in order to show the amount of 
variation between samples of given 
groups. After these data were secured, 
the groups were identified by chemical! 
analysis to check the results. Samples 
1 to 12 inclusive were annealed Nicaloi, 
but were from three different batches. 
Only samples 5 to 10 inclusive were 
acceptable. Sample 36, 37, 38 and 42 
were unannealed Nicaloi. Samples 14 
to 18 were stainless steel. The remain- 
der were various types of cold rolled, 
silicon and chrome steels, but the iden- 
tifications were somewhat uncertain. It 
will be seen from these curves that if 
a test frequency of 500 cycles and a 
sensitivity setting No. 3 were to be 
used, all acceptable samples would read 
within the range from plus three to 
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minus three, and all other samples 
would read offscale in one direction 
or the other. 


In Fig. 6 is shown a curve plotted 
from data secured in tests of case hard- 
ened materials. A number of pieces of 
drill rod of % in. diameter and 4 in. 
long were uniformly case hardened to 
various depths by induction heating, so 
that the internal portions of the bar 
would not be affected. The curve indi- 
sates that under favorable conditions, 
it would be possible to use the com- 
parator in a production inspection line 
tc isolate any pieces that differed from 
a standard sample in depth of case 
hardening by more than a prescribed 
small tolerance, If case hardening were 
done by older methods, in which the 
pieces are subjected to heat treatments 
in which carbon is added to the outer 
surfaces of the parts, comparisons can- 
not be as successfully made by this in- 


TABLE I 
Data secured in sorting AISI C1020 bars in 
steel stock room. The test frequency was 50 
cycles per second, and the No, 2 sensitivity 
was used, 











Sample Description Comparator 
Number of Steel Reading 
198 AISI C1020 2.0 
113 Cold Drawn 0.5 
108 + 2.0 
186 1.0 
125 1.0 
194 1.0 
195 0 
184 0 
104 0 
179 + 1.0 

° 158 +- 3.0 
178 2.0 
182 2.0 
180 1.0 
196 1.0 
181 1.0 
199 1.0 
183 0 
105 + 1.0 
161 L) 
215 AISI C1020 9.0 
00 Cold Drawn + 9.0 
118 non-scale annealed 10.0 
213 13.0 
212 8 
10 9 
206 9.0 
19 9.0 
201 9.0 
204 11 
09 9 
207 13.0 
202 +- 9.0 
217 9.0 
216 8.0 
221 9.0 
208 &.0 
205 9.0 
214 10.0 

TABLE II 
Data secured in steel stock room to shov 


differentiation between indications sec 
with AISI C1020 cold drawn bars, : 
of other types of steel. Test frequency 50 
cycles per second. 





Description of Steel Comparator Reading 





0 to +2 
(Balance ) 


AISI ©1020 
Cold Drawn 


AISI C1020 +g 
Cold Drawn 

and non-scale 

annealed 


AISI C1020 +25+ (off scale) 
Steel bar type + 25+ (off scale) 
416 free mach. 

Hot rolled-annealed 


centerless gnd. 


AISI Bl111 
screw stock 


Ingot Iron 
Cold Drawn 





50 ¢.p.s. 


Test Frequency 
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strument. The reason is that the inter- 
nal portions are usually affected by the 
heat treatment, and the same amount 
of carbon may not be added to each 
piece, so that there are several vari- 
ables, instead of only the one of case 
depth. 

Some tests have been conducted in 
connection with the determination of 
plating thickness. It was found that 
there was identification between thick 
and thin plating of the same metallic 
material on both magnetic and non- 
magnetic base materials, and that there 
was a definite relationship between the 
thickness of nickel plating on brass and 
the comparator reading. 

Data have been secured that indi- 
cate that the comparator can be used 
to sort steel parts on the basis of their 
Rockwell hardnesses, The principal dif- 
ficulty encountered in correlating hard- 
ness with magnetic properties is that 
of determining the actual hardness of 
the standard samples with which un- 
known parts can be compared. For ex- 
ample, several hex nuts submitted by 
an automotive manufacturer were test- 
ed on a standard Rockwell tester ,and 
the variations in hardness as measured 
at two points on each of the six faces 
of a single nut ranged from a Rockwell 
C reading of 27 to 34. With such con- 
ditions the comparator will indicate 
cenly whether the average hardness of 
the nut being tested is more or less 
than the average hardness of the stand- 
ard nut with which it is compared. 

Several of the practical problems 
that have been solved recently by the 
use of the Metals Comparator will fur- 
ther illustrate its application. In one 
instance, several bars from a stock of 
several hundred were issued to the 
machin2 shop. The entire stock was 
thought to be AISI 416 free-machining, 
stainless steel, However, a complaint 
was received from the machine shop 
that some of the bars had poor ma- 
chineability and tools were being brok- 
en. It was, therefore, necessary to sort 
the entire stock. The Metals Compara- 
tor was tried, and since there were 
both 7/16 inch diameter and 9/16 inch 
diameter bars in the stock to be sorted, 
each size was tested separately. The 
7/16 inch diametet stock was _ sepa- 
rated into four groups, two of which 
were free machining and two of which 
were not. The 9/16 inch diameter stock 
was separated into three groups, two 
of which were free machining and one 
of which was not. A test frequency of 
500 cycles was used and a sensitivity 
setting of number 2. The two groups 
that tested nearest alike, differed by 
about ten divisions, or 20% of full scale 


Section News 
(Continued from page 466) 
graphic plates exposed to cosmic radiations 
at high levels above the earth were shown 
and explained, 

A short business meeting followed the lec- 
ture. Several important questions regarding 
membership were discussed. The publicity 
committee was created and members ap- 
pointed. The society now has approximately 
sixty members and our new organization is 
functioning smoothly to make this one of 
the best Sections in the country.- Newly in- 
stalled officers are: 

G. F. Akins, Eastman Kodak Co., Chair- 
man; I, G. McChesney, Vice-Chairman: 
Ralph C. Schwarz, Jr., Secretary; Ronald 
Reamer, Treasurer; N. B. Nichols, Chair- 
man Program Committee; G. C. Britton, 
Chairman Membership Committee; Chas. 
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on the indicating instrument. This dif- 
ference could have been increased by 
using a higher sensitivity. 

Although the problem was solved by 
the sorting described, it was considered 
desirable to secure some more detailed 
data for future reference. Consequent- 
ly, a sample from each group sorted 
was chemically analyzed. The results 
showed that in addition to the AISI 416 
stock, bars of AISI 302 and AISI 440C 
were both present. Two different groups 
of each of the 416 and 440C were found. 
This was probably due to the fact that 
there were both annealed and unan- 
nealed bars of each of the two types 
present. 

In another instance several samples 
of bar stocks were submitted for tests. 
It was desired by the manufacturer 
who submitted these samples to test 
bars of stock before using them, to 
check their identification. The Metals 
Comparator was tried, and it was found 
possible to sort all the samples tested. 
When another manufacturer wished to 
check finished parts to determine whe- 
ther or not they had been heat treated, 
the test was easily made with the Met- 
als Comparator. 

It was found possible in another ap- 


plication to separate samples of a cop- 
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W. Covey, Chairman Publicity 
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and Journal Correspondent, 
Street, Rochester 11, New York. 
—CHAS, W. Covey, Corr. 


WASHINGTON 





Mr. H. M. Dimond, General Engineering 
and Consulting Laboratory, General Elec- 
tric Company, Schenectady, New York, 


talked on “New Techniques of Time, Speed 
and Frequency Measurements” before the 
Washington Section on Tuesday, March 23, 
1948. 


Covered in his talk were a variety of in- 
struments, including the General Electric 
Precision Tachometer and Time Interval 
Meter and Electronic Counter, for making 
these measurements, Applications for the 
various instruments high lighted the talk, 
illustrated by projection slides. 

—R. E. Hapapy, Cory. 
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EMPLOYMENT SERVICE 


Forward your letter to INSTRUMENI 
SOCIETY OF AMERICA, 1117 W olfen- 
dale St., Pittsburgh 12, Pa. 


DEVELOPMENT AND DESIGN EN 
NEER to take charge of developmen 
and design department of instrumet 
company manufacturing 
versity of testing instruments an 
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Tests 


I.S.A. 


scientific apparatus, 


experience important, 
complete background as to educati 
and experience, age, salary expecte 
Location Middle Atlantic States. 4 
correspondence confidential. Box 1° 
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content 
0.006 to 0.021 per cent. 
Comparator 
found to be effective in testing the car 
bon content of sheets of steel made f 
transformer cores. In this application 
the only quantity that varied by a 
amount 
content, and it was found possible t 
sort on this basis. For many years 
fixed-frequency 
comparator has been used in inspecti 
ferrous parts for hardness, composit 
or heat treatment. 
made on bullet cores, springs, compas 
shafts, aircraft landing gear, screw 
relay armatures, d 

saw blades, mixed plates, mixed ba 
connecting rods, etc, The extensio: 

fixed frequency to variable frequenc 
and the increase in sensitivity fow 
in the Metals Comparator extends th 
usefulness into the field of product 
fabrication 
metals and means greater reliability 
the separation of magnetic materia 
Thus, a quality control tool is bei! 
provided for all metals producers a! 
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Date of Next 


Speaker Meeting Type Place Section 
J indiana 5/4/48 MX — Central Library Mr. Mahimeiser, Sheffield ( 
aan 5/3/48 DX8 Kanawha Hotel Dr, D. J. Bergman, Universal Oil 
esiacne f 
2g0 5/7/48 DX Furniture Club of Installation of new ers 
America 
-m New York 6/1/48 Siena College Dr. James E. | Diamond Mate! 
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ville 5/25/48 M8 Seagram's Calvert Hall at ga eee eee 
, jersey 5/14/48  D68 Essex Hotel, Newark J. J. Heigel, C. W. Skarstrom 
a feention 5/24/48 M8 N. Y. State Inst. Appl Business meeting 
Arts & Sci 
rey $/$/4%8 D768 Grove Recreation Hall Bruce A. Irwin, Hammel Dahl Co 
ssdelphia 5/19/48  DX8 Penn Sheraton Hotel Gat Wt. O'Geene. Gate Co 
ale 5/5/48 DX8 Engineer's Club Dr. Frank W. Bubb, Washington U 
Te ‘i 5/13/48 DX8 Henry Schmidt, Brown Instrument Cx 
tert Michigan 5/12/48 DXX Chicken Charlies, R. R. Proctor, Pure Oil Co 
Kalamozoo 
a 6/7/48 MX 
y 5/26/48 DXX Coffman Mem. Union, Movi 
Univ. of Minn. 
—— 5/17/48 DX8 Presbyterian Church Hall, T. Cawthorne, West. Elec. Instrume 


W yandotte 


Subject 
M ( tof G Pract 
Instrum iti f I Cat 
( r | 
Social Prog Da i I 
% as ht 
r ( Instr t t O M 
Electr Instr ts and ( trol 
Pr Ind 
The Solution of Instru tat Problems 
by the Pneumat Hull Balar Method 
Spect ipl Methods of ¢ 4 
Election of Officers 
Diaph ( I Val 
Presenting the Contract Viewy t 
Plant Instrumentatior 
niver New Measuring and Computir Systems 
The Low Ran & Radiamat 
The I ric Road T I 
Election of Officers for 1948-49 
Atomic Energy, Bikini Island Tests 
Operation Crossroads 


Electrical Instruments and N 


Developments 


nt Co 


Legend: Meeting only, no dinner—M7, MX or M8 (7 pm, 7:30 pm or 8 pm respectively) Dinner meeting—first symbol D; second symbol time of 
bner (6 for 6 pm, X for 6:30 pm, 7 for 7 pm); third symbol time of meeting (7 for 7 pm, X for 7:30 pm, 8 for 8 pm). 





Concentrated Course on 
ndustrial Instrumentation for 
College Professors 


\lthough most engineering colleges are 
erested in teaching industrial instrumen- 
jon for the reason that their graduates 
ll immediately come into contact with in- 
uments for indicating, recording and con- 


piling the variables of pressure, temper- 


re, flow, and many other variables en 
intered in industrial processes, relatively 
of them are now offering stch a 
rse, particularly a course involving labo- 
ory work, 
he Chemical Engineering Department 
Worcester Polytechnic Institute has been 
ed by the Sub-Committee on Industria) 
trumentation of the Instrument Society 
America to offer a concentrated course 
industrial instrumentation to college 
fessors Who may be interested in intro- 
ing such a course in their own college. 
may also be of interest to Mechanical 
gineers. Apparently the reason we have 
n chosen to offer such a course is that 
have been teaching a course in Industrial 
trumentation to Senior Chemical Engi- 
rs since 1944, which includes both lec- 
es and laboratory work, and which has 
n highly successful. Our laboratory is 
lipped with industrial type instruments 
illustrate all fundamentals, 


The object of this course is not, in any 
8, to teach a high-powered mathemati- 
l instrumentation course, nor to teach in- 
ument repair men; it is to be the same 
irse taught to Chemical Engineering Sen- 
8’ to show them th* undamental princi- 
s of operation of industrial instruments, 
1 their various characteristics.. We feel 
At this course may be of assistance to 
er colleges in setting up a similar course 
their own. We are attaching a syllabus 
the course showing the subject matter 
fered in lectures and laboratory. We are 
0 Planning two inspection trips to manu- 
turing plants, which we are sure will be 
ghly interesting. Also, certain of the lec- 
es will be given by representatives of 


enufacturers, 


Whos Who 


BATCHER 


York Section) 


RALPH R, 
(Director, New 

Ralph R, Batcher is now executive editor 
for the engineering magazines in communi- 
cation and electronic fields: ‘‘Tele-Tech” 
and “Electronic Indus- 
tries and Instrumenta- 
tion.’’ At present, he is 
President of the New 
York Section and 
Chairman of the Pub- 
lications Committee of 
the LS.A. A_ pioneer 
author in radio and 
electronics, Mr. Bat- 
cher’s published books 
include “Cathode-Ray 
Oscillography,” ‘“Elec- 
tronic Control Hand- 
book” and “Electronic 
Engineering Hand- 
book.” Engaged in 
much earlier research 
work on and facsimile during 
World War I, he became a inspector 
for the Department of Commerce and later 
instructor in radio theory at the College of 





television 


radio 


limited 
starting 


This course will be available to a 
number of men, and will be given 
Monday, June 14, 1948 and ending July 





1948. The registration fee for the course is 
$35.00. Living accommodations will be ar- 
ranged for at a fraternity house at a cost 
for room and board of 25.00 per week ; 
(the course runs for three weeks). 

If you are interested in sending one of 
your instructing staff to take this course, 


please make application at once, giving the 

name of the man and enclosing the $35.00 

registration fee. Applications will be accept- 

ed in the order received, and a preliminary 

survey indicates that they may greatly ex- 
ceed the maximum allowable number. 

ERNEST D. WILSON, Head, Depart- 

ment of Chemical Pngineering & 

Chemistry, Worcester Polytech- 

nic Institute, Worcester 2, Mass. 


in the IL. S. A. 


the City of New York and at the old Mar 
coni Institute. 

After graduating from Iowa State 
1920, until 1924, he was design engineer 
the Western Electric (now Bell) 
tories on machine switching systems, 
becoming research engineer for A. H 
& Co., and chief engineer for its 
broadcast station WABC, In 1935 
came chief engineer for the A. D 
Mfg. C He member of the 
editors of the Proceedings of the 
low of the Radio Club of America 
member of Tau Beta Pi. 

His wartime developments included pion- 
work on the BC-211 Frequency Meter, 
and a full-automatic precision calibrator 
for it which read, recorded and typed out 
in books 12,000 five place accuracy 
dial readings per This calibrator 
instrumental in few hundred 
of time critical production 


periods, 


in 
for 
Labora- 
later 
Grebe 
piones r 
he be 

Cardwell 
board of 
IRE, Fel- 
and a 


oO. is a 


some 
hour, was 
Saving a 


during 


man- 


years 


Currently, he is engaged as consultant in 
industrial electronics, facsimile and _ tele- 
vision fields, holding a professional engi- 
neering license in New York State 


Outline of Industrial 
Instrumentation Course 
Committee Education 


ISA) 


(Sponsored by the on 
of the 
LECTURES 
I. Pressure 


Il. Differential Pressure 
(a) Fluid Measurement 
(1) Differential pressure pro- 
ducers. 
(2) Differential pre ure 
measures, 
(b) Liquid Level, 
Ilf. Temperature 
(a) Filled Thermal Systems. 
(b) Thermoelectric Pyrometers 
(c) Resistance Thermometers 
(d) Optical Pyrometers, 
(e) Total Radiation Pyrometers 
IV. Humidity Measurement. 


(a) Wet and Dry Bulb. 
Lo 


(Continued on page 472) 
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(c) Effect of 
Calibration and 
Level Recorder. 

The Alignment of an Aut 
perature Controller. 
Studies in Practical Auto: 
(a) Proportional Press 

on Forced Conve 
tus. 
Operation of 
Controller 
changer. 
(a) On-Off Control, 
(b) Proportional-Reset 
(c) Proportional-Reset 
Derivative Action 
(d) Optimum Controller 
Studies in Pneumatic Tele: 
Valve Characteristics 
Studies in Gas Analysis | 
Electronic Measurements 


Hydrostat 
Operati 


VIII. Applications of Industrial Instru- 
(c) Dew Point. ments, 8. 
Automatic Control. LABORATORY WORK. 
(a) On-Off. 1. Construction and Calibration 
(b) Proportional. don Gauge, 

(1) Proportional 2. Construction and (¢ 
floating. sure Recorder. 
Proportional plus rate Calibration and 
floating plus derivative. Flow Recorder. 

(c) Mechanisms, Calibration and Operation of Industrial ha. 

(d) Valve Characteristics, Density Recorder. 

(e) Miscellaneous Control, 5. Pyrometry. 
Remote Measurement Transmission. (a) Calibration 

(a) Pneumatic Telemetering. mocouple. 

(b) Electrical Telemetering. Mechanics of the Potentiometer 
Electronic Measurement. Recording Controller, 

(b) Demonstration of Instruments. 6. Humidity Measurement and Control. 

(b) Conditions Determining Choice 7. Studies in Temperature Controlling and 

of Electronic Instruments. Recording. 

Principles of Operating. (a) Calibration Tests. 
Types of Measurements. (b) Response Tests. 


(b) Expansible Membrane. 


of Bour- 


plus rate ‘alibration of Pres- 10. 


(2) Operation of Fluid 
Automatic 
on Pilot Play 
VL of Industrial Ther- 
(b) 
VII 
12. 
(c) 13. 
{d) 


1.S.A. EMPLOYMENT SERVICE 


Forward your letter to ISA, 1117 Wolfendale St., Pittsburgh, Pa. 

velopment projects. Must be wij, 
to travel. Location Ohio. Reply 
letter giving age, education, expe 


ence, and salary expected. Box 13 


MANUFACTU RER’S ‘REPRE SENTA?TY 
by large manufacturer of electroy 
instruments, oscillographs, — recop 
ers, D-C amplifiers, analyzer for no 
destructive testing of metal plat 
strain analyzer, etc., for Chicago ¢ 
ritory, including Lllinois, Wiscons 
and Iowa. Box ast. 


and maintenance problems. Requires 
contact with outside salesmen, engi- 
neers, and contractors on purchase, 
design, installation and maintenance. 
Location Michigan. Box 134. 


DESIGN DRAFTSMAN. Age 30 to 45. 
Technical education equivalent to 4 
years of college. At least 5 years 
drafting and design experience on 
mechanical and electrical compon- 
ents of small mechanisms. Must be 
familiar with manufacturing meth- 
ods and practices as applied to prod- 
uct design. Company manufacturing 
industrial instruments can place a 
competent man with above qualifica- 
tions in a position with a future. Box 
133. 


SUPERVISOR OF PAPER TESTING. 
Midwestern, man, preferably with ex- 
experience in this field, with organi- 
zational and planning ability to di- 
rect work of this group. Should be 
definitely interested in instrumenta- 
tion research. Degree in engineering 
or physics and an interest in statisti- 
eal analyses would be helpful, but 
not absolutely essential if you are 
basically interested in this type of 
work. Give all information in first 
letter. Box 135. , 


- . 7 

ENGINEER with expert knowledge of 
electrical and instrument trades and 
specialized training in instrument 
design, installation and repair to di- 
rect the installation and maintenance 

of electric motors, transformers, elec- 


STRUCTURAL DESIGNER must 
qualified to prepare = structura) 
signs of buildings, foundations , 
other structures, structural desig 
drawings or sketches for detail 

e and drafting. Required to hay 


tronic controls, etc.; gas combustion 
safety controls; temperature, pres- 
sure, flow and level controls; light- 
ing equipment. Design and supervise 
installation of minor alterations or 
extensions to above equipment. Posi- 
tion requires frequent contact with 


INSTRUMENT 


TECHNICIAN with ex- 
perience in instrument maintenance 
for work in the engineering division 
of a large chemical process company. 
Work will involve instrument instal- 
lations on construction jobs, start- 
ups at plants located throughout the 


knowledge of sturctural design pri 
ciples, familiarity with = industri 
plant construction and some know 
edge of chemical process princi 
and operation either possessed ory 
quired. A college education is helpf 
but not mandatory. Position perm 


nent, salary open. Location Weste 


country, trouble shooting on new in- 
Pennsylvania. Box 138. 


operations, supervisory staff, and 
stallations, and field testing of de- 


plant engineering on construction 


























AND OTHER SPECIALTIES 
FOR THE PROCESS 

INDUSTRIES Made of all machinable metals 
capable of handling practically 


every type of corrosive material. 


TRI NITY EQUIPMENT CORPORATION 


605 BROAD STREET, NEWARK 2,N. J. 
PLANT... ORANGE. &. J, 
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